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Power Devices 


This DATABOOK contains complete 
technical information on the full line of 
RCA solid-state power devices: power 
transistors, power hybrid circuits, triacs, 
and SCR’s. A complete index of these 
types is included on the following pages. 

The index to devices is followed by a 
series of product matrix charts that 
provide a quick reference to key 
parameters and device packages to 
facilitate type selection. A cross-reference 
guide then indicates recommended RCA 
replacements for more than 2000 popular 
industry types. Next general operating 
considerations for solid-state power 
devices are discussed, and symbols and 
special terms used to characterize these 
devices are listed. 

The DATABOOK also contains four 
major data sections that provide detailed 
ratings and characteristics for each of 
the various types of devices. For the 
convenience of the reader, the Power 
Transistor Technical Data are further 
subdivided according to JEDEC Types, 
Pro Election Types and General Industry 
Types. Data pages for individual devices 
are given as nearly as possible in alpha- 
numerical sequence of the basic family 
type numbers. Because many devices 
may be included in the same basic 
family, individual type numbers are not 
necessarily in sequence. 

If you don’t find a type number 
where you expect it to be, check the 
Index to Devices. 

General information such as test 
circuits and waveforms, dimensional 
outlines, suggested mounting arrange- 
ments, and lead forms for plastic 
packages are included in an Appendix at 
the back of the book. The Appendix 
also includes abstracts of relevant RCA 
application notes. The final pages contain 
listings of RCA sales offices, manu- 
facturers* representatives, and authorized 
distributors. 
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Index to Devices 


Type 

Page 

No. 

No. 

TIP101 

526 

TIP102 

526 

TIP120 

528 


Type 

Page 

No. 

No. 

TIP121 

528 

TIPI 22 

528 

TIP125 

531 


Type 

Page 

No. 

No. 

TIPI 26 

531 

TIP127 

531 


Type 

Page 

No. 

No. 

TIP562 

533 

TIP563 

533 
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Power Transistor Product Classification Chart 




VCEO 

pt 





VCEO 

Pt 



Type 

Page 

[Max.] 

[Max.] 


File 

Type 

Page 

[Max.] 

[Max.] 


File 

No. 

No. 

V 

W 

hFE/IC[A] 

No. 

No. 

No. 

V 

W 

hpE/IC[A] 

No. 

2N697 

58 

40^ 

2 

40-120/0.15 

16 

2N5039* 

128 

75 

140 

30-250/2 

698 

2N699 

58 

80"^ 

2 

35-100/0.001 

22 

2N5050 

133 

125 

40 

25-100/0.75 

1098 

2N1479* 

64 

40 

5 

20-60/0.2 

135 

2N5051 

133 

150 

40 

25-100/0.75 

1098 

2N1480* 

64 

55 

5 

20-60/0.2 

135 

2N5052 

133 

200 

40 

25-100/0.75 

1098 

2N148r 

64 

40 

5 

35-100/0.2 

135 

2N5202 

112 

50 

35 

10-100/4 

766 

2N1482* 

64 

5£i 

5 

35-100/0.2 

135 

2N5239 

135 

225 

100 

20-80/0.4 

321 

2N1487* 

69 

40 

75 

15-45/1.5 

139 

2N5240 

135 

300 

100 

20-80/0.4 

321 

2N1488* 

69 

55 

75 

15-45/1.5 

139 

2N5293 

138 

70 

36 

30-120/0.5 

322 

2N1489* 

69 

40 

75 

25-75/1.5 

139 

2N5294 

138 

70 

36 

30-120/0.5 

322 

2N1490* 

69 

55 

75 

25-75/1.5 

139 

2N5295 

138 

40 

36 

30-120/1 

322 

2N1613 

58 

75 

3 

30-100/0.001 

106 

2N5296 

138 

40 

36 

30-120/1 

322 

2N1700 

64 

40 

5 

20-80/0.1 

141 

2N5297 

138 

60 

36 

20-80/1.5 

322 

2N1702 

69 

40 

75 

15-60/0.8 

141 

2N5298 

138 

60 

36 

20-80/1.5 

322 

2N1711 

58 

50^ 

3 

100-300/0.15 

26 

2N5301 

142 

40 

200 

15-60/15 

1029 

2N1893 

58 

80 

3 

40-120/0.150 

34 

2N5302* 

142 

60 

200 

15-60/15 

1029 

2N2102 

58 

65 

5 

40-120/0.150 

106 

2N5303* 

142 

80 

200 

15-60/10 

1029 

2N2270 

58 

45 

5 

50-200/0.150 

24 

2N5320 

145 

75 

10 

30-130/0.5 

325 

2N2405 

58 

90 

5 

60-200/0.150 

34 

2N5321 

145 

50 

10 

40-250/0.5 

325 

2N3053 

58 

40 

5 

50-250/0.150 

960 

2N5322 

145 

-75 

10 

30-130/-0.5 

325 

2N3053A 

58 

60 

5 

50-250/0.150 

960 

2N5323 

145 

-50 

10 

40-250/-0.5 

325 

2N3054 

71 

55 

25 

25-150/0.5 

527 

2N5415 

148 

-200 

10 

30-150/-0.05 

336 

2N3055 

76 

60 

115 

20-70/4 

994 

2N5416 

148 

-300 

10 

30-120/-0.05 

336 

2N3055* 

80 

60 

115 

20-70/4 

1077 

2N5490 

151 

40 

50 

20-100/2 

353 

(Hometaxial) 






2N5491 

151 

40 

50 

20-100/2 

353 

2N3439* 

85 

350 

10 

40-160/0.02 

64 

2N5492 

151 

55 

50 

20-100/2.5 

353 

2N3440* 

85 

250 

10 

40-160/0.02 

64 

2N5493 

151 

55 

50 

20-100/2.5 

353 

2N3441* 

88 

140 

25 

25-100/0.5 

529 

2N5494 

151 

40 

50 

20-100/3 

353 

2N3442* 

92 

140 

117 

20-70/3 

528 

2N5495 

151 

40 

50 

20-100/3 

353 

2N3583 

97 

175 

35 

40-200/0.750 

138 

2N5496 

151 

70 

50 

20-100/3.5 

353 

2N3584* 

97 

250 

35 

25-100/1 

138 

2N5497 

151 

70 

50 

20-100/3.5 

353 

2N3585* 

97 

300 

35 

25-100/1 

138 

2N5629 

154 

100 

200 

25-100/8 

1141 

2N3715 

100 

60 

150 

50-150/1 

1058 

2N5630 

154 

120 

200 

20-80/8 

1141 

2N3716 

100 

80 

150 

50-150/1 

1058, 

2N5631 

154 

140 

200 

15-60/8 

1141 

2N3771* 

102 

40 

150 

15-60/15 

974 

2N5632 

156 

100 

150 

25-100/5 

1094 

2N3772* 

102 

60 

150 

15-60/10 

974 

2N5633 

156 

120 

150 

20-80/5 

1094 

2N3773 

106 

140 

150 

15-60/8 

526 

2N5634 

156 

140 

150 

15-60/5 

1094 

2N3791 

110 

-60 

150 

50-150/-1 

1059 

2N5671* 

158 

90 

140 

20-100/15 

383 

2N3792 

110 

-80 

150 

50-150/-1 

1059 

2N5672* 

158 

120 

140 

20-100/15 

383 

2N3878 

112 

50 

35 

40-200/0.5 

766 

2N5781 

160 

-65 

10 

20-100/-1 

413 

2N3879* 

112 

75 

35 

12-100/4 

766 

2N5782 

160 

-50 

10 

20-100/-1.2 

413 

2N4036 

116 

-65 

7 

40-140/-0.15 

216 

2N5783 

160 

-40 

10 

20-100/-1.6 

413 

2N4037 

116 

-40 

7 

50-250/-0.15 

216 

2N5784 

160 

65 

10 

20-100/1 

413 

2N4063 

85 

350 

10 

40-160/0.020 

64 

2N5785 

160 

50 

10 

20-100/1.2 

413 

2N4064 

85 

250 

10 

40-160/0.020 

64 

2N5786 

160 

40 

10 

20-100/1.6 

413 

2N4231A 

119 

40 

75 

25-100/1.5 

1102 

2N5838 

165 

250 

100 

8-40/3 

410 

2N4232A 

119 

60 

75 

25-100/1.5 

1102 

2N5839 

165 

275 

100 

10-50/2 

410 

2N4233A 

119 

80 

75 

25-100/1.5 

1102 

2N5840 

165 

350 

100 

10-50/2 

410 

2N4240 

97 

300 

35 

30-150/0.750 

138 

2N5871 

169 

-60 

115 

20-100/-2.5 

1066 

2N4314 

116 

-65 

7 

50-250/-0.150 

216 

2N5872 

169 

-80 

115 

20-100/-2.5 

1066 

2N4347 

96 

120 

100 

15-60/2 

528 

2N5873 

169 

60 

115 

20-100/2.5 

1066 

2N4348 

106 

120 

120 

15-60/5 

526 

2N5874 

169 

80 

115 

20-100/2.5 

1066 

2N4898 

122 

40 

25 

20-100/0.5 

1150 

2N5875 

171 

-60 

150 

20-100/-4 

1065 

2N4899 

122 

60 

25 

20-100/0.5 

1150 

2N5876 

171 

-80 

150 

20-100/-4 

1065 

2N4900 

122 

80 

25 

20-100/0.5 

1150 

2N5877 

171 

60 

150 

20-100/4 

1065 

2N4904 

124 

-40 

87.5 

25-100/-2.5 

1068 

2N5878 

171 

80 

150 

20-100/4 

1065 

2N4905 

124 

-60 

87.5 

25-100/-2.5 

1068 

2N5879 

173 

-60 

160 

20-100/-6 

1064 

2N4906 

124 

-80 

87.5 

25-100/-2.5 

1068 

2N5880 

173 

-80 

160 

20-100/-6 

1065 

2N4913 

126 

40 

87.5 

25-100/2.5 

1067 

2N5881 

173 

60 

160 

20-100/6 

1065 

2N4914 

126 

60 

87.5 

25-100/2.5 

1067 

2N5882 

173 

80 

160 

20-100/6 

1065 

2N4915 

126 

80 

87.5 

25-100/2.5 

1067 

2N5885 

175 

60 

200 

20-100/10 

1041 

2N5038* 

128 

90 

140 

50-250/2 

698 

2N5886 

175 

80 

200 

20-100/10 

1041 


^JAN-type versions also available ^ 
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Power Transistor Product Classification Chart 


Type 

No. 

Page 

No. 

VcEO 

[Max.] 

V 

Pt 

[Max.] 

W 

hFE/IC[A] 

File 

No. 

Type 

No. 

Page 

No. 

VCEO 

[Max.] 

V 

Pt 

[Max.] 

W 

hFE/'C(A] 

File 

No. 

2N5954 

177 

-80 

40 

20-100/-2 

675 

2N6282 

219 

60 

160 

750-18000/10 

1001 

2N5955 

177 

-60 

40 

20-100/-2.5 

675 

2N6283* 

219 

80 

160 

750-18000/10 

1001 

2N5956 

177 

-40 

40 

20-100/-3 

675 

2N6284* 

219 

100 

160 

750-18000/10 

1001 

2N6032* 

182 

90 

140 

10-50/50 

462 

2N6285 

219 

-60 

160 

750- 18000/- 10 

1001 

2N6033* 

182 

120 

140 

10-50/50 

462 

2N6286 

219 

-80 

160 

750-1 8000/-10 

1001 

2N6043 

185 

60 

75 

1000-20000/4 

1151 

2N6287 

219 

-100 

160 

750-1 8000/-10 

1001 

2N6044 

185 

80 

75 

1000-20000/4 

1151 

2N6288 

197 

30 

40 

30-150/3 

676 

2N6045 

185 

100 

75 

1000-20000/3 

1151 

2N6289 

197 

30 

40 

30-150/3 

676 

2N6050 

187 

60 

150 

750-18000/6 

1185 

2N6290 

197 

50 

40 

30-150/2.5 

676 

2N6051 

187 

80 

150 

750-18000/6 

1185 

2N6291 

197 

50 

40 

30-150/2.5 

676 

2N6052 

187 

100 

150 

750-18000/6 

1185 

2N6292 

197 

70 

40 

30-150/2 

676 

2N6055 

227 

60 

100 

750-18000/4 

563 

2N6293 

197 

70 

40 

30-150/2 

676 

2N6056 

227 

80 

100 

750-18000/4 

563 

2N6306* 

222 

250 

125 

15-75/3 

885 

2N6057 

187 

60 

150 

750-18000/6 

1185 

2N6307 

222 

300 

125 

15-75/3 

885 

2N6058 

187 

80 

150 

750-18000/6 

1185 

2N6308* 

222 

350 

125 

12-60/3 

885 

2N6059 

187 

100 

150 

750-18000/6 

1185 

2N6312 

119 

-40 

75 

25-100/-1.5 

1102 

2N6077 

190 

275 

45 

12-70/1.2 

492 

2N6313 

119 

-60 

75 

25-100/-1.5 

1102 

2N6078 

190 

250 

45 

12-70/1.2 

492 

2N6314 

119 

-80 

75 

25-100/-1.5 

1102 

2N6079 

190 

350 

45 

12-50/1.2 

492 

2N6326 

225 

60 

200 

6-30/30 

1040 

2N6098 

194 

60 

75 

20-80/4 

485 

2N6327 

225 

80 

200 

6-30/30 

1040 

2N6099 

194 

60 

75 

20-80/4 

485 

2N6354 

128 

120 

140 

20-150/5 

582 

2N6100 

194 

70 

75 

20-80/5 

485 

2N6371 

80 

40 

117 

15-60/8 

1077 

2N6101 

194 

70 

75 

20-80/5 

485 

2N6372 

177 

80 

40 

20-100/2 

675 

2N6102 

194 

40 

75 

15-60/8 

485 

2N6373 

177 

60 

40 

20-100/2.5 

675 

2N6103 

194 

40 

75 

15-60/8 

485 

2N6374 

177 

40 

40 

20-100/3 

675 

2N6106 

197 

-70 

40 

30-150/-2 

676 

2N6383* 

227 

40 

100 

1000-20000/5 

609 

2N6107 

197 

-70 

40 

30-150/-2 

676 

2N6384* 

227 

60 

100 

1000-20000/5 

609 

2N6108 

197 

-50 

40 

30-150/-2.5 

676 

2N6385* 

227 

80 

100 

1000-20000/5 

609 

2N6109 

197 

-50 

40 

30-150/-2.5 

676 

2N6386 

231 

40 

65 

1000-20000/3 

610 

2N6110 

197 

-30 

40 

30-150/-3 

676 

2N6387 

231 

60 

65 

1000-20000/5 

610 

2N6111 

197 

-30 

40 

30-150/-3 

676 

2N6388 

231 

80 

65 

1000-20000/5 

610 

2N6121 

205 

45 

40 

25-100/1.5 

1149 

2N6420 

234 

-175 

35 

40-200/-0.5 

1100 

2N6122 

205 

60 

40 

25-100/1.5 

1149 

2N6421 

234 

-250 

35 

25-100/-1 

1100 

2N6123 

205 

80 

40 

20-80/1.5 

1149 

2N6422 

234 

-300 

35 

25-100/-1 

1100 

2N6124 

205 

-45 

40 

25-100/-1.5 

1149 

2N6423 

234 

-300 

35 

30-150/-0.75 

1100 

2N6125 

205 

-60 

40 

25-100/-1.5 

1149 

2N6465 

177 

100 

40 

15-150/1.5 

888 

2N6126 

205 

-80 

40 

20-80/-1.5 

1149 

2N6466 

177 

120 

40 

15-150/1.5 

888 

2N6129 

207 

40 

50 

20-100/2.5 

1233 

2N6467 

177 

-100 

40 

15-150/-1.5 

888 

2N6130 

207 

60 

50 

20-100/2.5 

1233 

2N6468 

177 

-120 

40 

15-150/-1.5 

888 

2N6131 

207 

80 

50 

20-100/2.5 

1233 

2N6469 

212 

-40 

125 

20-150/-5 

677 

2N6132 

207 

-40 

50 

20-100/-2.5 

1233 

2N6470 

212 

40 

125 

20-150/5 

677 

2N6133 

207 

-60 

50 

20-100/-2.5 

1233 

2N6471 

212 

60 

125 

20-150/5 

677 

2N6134 

207 

-80 

50 

20-100/-2.5 

1233 

2N6472 

212 

80 

125 

20-150/5 

677 

2N6211* 

209 

-225 

35 

10-100/-1 

507 

2N6473 

197 

100 

40 

15-150/1.5 

676 

2N6212* 

209 

-300 

35 

10-100/-1 

507 

2N6474 

197 

120 

40 

15-150/1.5 

676 

2N6213* 

209 

-350 

35 

10-100/-1 

507 

2N6475 

197 

-100 

40 

15-150/-1.5 

676 

2N6214 

209 

-400 

35 

10-100/-1 

507 

2N6476 

197 

-120 

40 

15-150/-1.5 

676 

2N6246 

212 

-60 

125 

20-100/-7 

677 

2N6477 

237 

130 

50 

25-150/1 

680 

2N6247 

212 

-80 

125 

20-100/-6 

677 

2N6478 

237 

150 

50 

25-150/1 

680 

2N6248 

212 

-100 

125 

20-100/-5 

677 

2N6479 

240 

60 

87 

20-300/12 

702 

2N6249 

216 

200 

175 

10-50/10 

523 

2N6480 

240 

80 

87 

20-300/12 

702 

2N6250 

216 

275 

175 

8-50/10 

523 

2N6486 

243 

40 

75 

20-150/5 

678 

2N6251 

216 

350 

175 

6-50/10 

523 

2N6487 

243 

60 

75 

20-150/5 

678 

2N6253 

80 

45 

115 

20-70/3 

1077 

2N6488 

243 

80 

75 

20-150/5 

678 

2N6254 

80 

80 

150' 

20-70/5 

1077 

2N6489 

243 

-40 

75 

20-150/-5 

678 

2N6259 

106 

150 

250 

15-60/8 

526 

2N6490 

243 

-60 

75 

20-150/-5 

678 

2N6260 

71 

40 

29 

20-100/1.5 

527 

2N6491 

243 

-80 

75 

20-150/-5 

678 

2N6261 

71 

80 

50 

25-100/1.5 

527 

2N6496 

128 

110 

140 

12-100/8 

698 

2N6262 

92 

150 

150 

20-70/3 

528 

2N6500 

112 

90 

35 

15-60/3 

766 

2N6263 

88 

120 

20 

20-100/0.5 

529 

2N6510 

246 

200 

120 

10-50/3 

848 

2N6264 

88 

150 

50 

20-60/1 

529 

2N6511 

246 

250 

120 

10-50/4 

848 


I 

*JAN-type versions also available 
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Power Transistor Product Classification Chart 




VcEO 

Pt 





VcEO 

Pt 



Type 

Page 

[Max.] 

(Max.) 


File 

Type 

Page 

[Max.] 

[Max.] 


File 

No. 

No. 

V 

W 

hFE/IC[A] 

No. 

No. 

No. 

V 

W 

hFE/«C[A] 

No. 

2N6512 

246 

300 

120 

10-50/4 

848 

40314 

458 

40 

5 

70-350/0.050 

962 

2N6513 

246 

350 

120 

10-50/4 

848 

40316 

458 

40^ 

29 

20-120/1 

962 

2N6514 

246 

300 

120 

10-50/4 

848 

40317 

458 

40 

5 

40-200/0.010 

962 

2N6530 

249 

80 

65 

1000-10000/5 

873 

40318 

458 

300^ 

35 

50 min./0.500 

962 

2N6531' 

249 

100 

65 

500-10000/3 

873 

40319 

458 

-40 

5 

35-200/-0.050 

962 

2N6532 

249 

100 

65 

1000-10000/5 

873 

40321 

458 

300"^ 

5 

25-200/0.020 

962 

2N6533 

249 

120 

65 

1000/10000/3 

873 

40322 

458 

300"^ 

35 

75 min./0.500 

962 

2N6542 

253 

300 

100 

12-60/1.5 

1096 

40323 

458 

18 

5 

70-350/0.050 

962 

2N6544 

253 

300 

125 

12-60/2.5 

1096 

40324 

458 

35 

29 

20-120/1 

962 

2N6546* 

253 

300 

175 

12-60/5 

1096 

40325 

458 

35 

117 

12-60/8 

962 

2N6569 

76 

40 

100 

15-200/4 

994 

40327 

458 

300'' 

5 

40-250/0.020 

962 

2N6576 

257 

60 

120 

2000-20000/4 

1152 

40346 

85 

175^ 

10 

25 min./IO 

211 

2N6577 

257 

90 

120 

2000-20000/4 

1152 

40346V 1 

85 

175" 

4 

25 min./IO 

211 

2N6578 

257 

120 

120 

2000-20000/4 

1152 

40346V2 

85 

175" 

10 

25 min./IO 

211 

2N6594 

76 

-40 

100 

15-200/-4 

994 

40347 

64 

40 

8.75 

25-100/0.45 

88 

2N6609 

260 

-140 

150 

15-60/-8 

1061 

40347VI 

64 

40 

4.4 

25-100/0.45 

88 

2N6648* 

264 

-40 

70 

1000-20000/-5 

1013 

40348 

64 

65 

8.75 

30-125/0.30 

88 

2N6649* 

264 

-60 

70 

1000-20000/-5 

1013 

40348VI 

64 

65 

4.4 

30-125/0.30 

88 

2N6650* 

264 

-80 

70 

1000-20000/-5 

1013 

40360 


Same as RCA1 A01 



2N6666 

266 

-40 

65 

1000-20000/-3 

1069 

40362 

458 

70" 

5 

35-200/-0.050 

962 

2N6667 

266 

-60 

65 

1000-20000/-5 

1069 

40363 

458 

70"^ 

115 

20-70/4 

962 

2N6668 

266 

-80 

65 

1000-20000/-5 

1069 

40366 

58 

65 

5 

40-120/0.150 

215 

2N6669 

269 

30 

40 

20-100/5 

1071 

40367 

64 

55 

5 

35-100/0.200 

215 

2N6671 

271 

300 

150 

10-40/5 

1090 

40372 

71 

55 

25 

25-150/0.5 

527 

2N6672 

271 

350 

150 

10-40/5 

1090 

40373 

88 

140 

25 

25-100/0.5 

529 

2N6673 

271 

400 

150 

10-40/5 

1090 

40374 

97 

175 

5.8 

40-200/0.750 

138 

2N6674 

275 

300 

175 

8-20/10 

1164 

40375 

112 

50 

5.8 

40-200/0.5 

766 

2N6675 

275 

400 

175 

8-20/10 

1164 

40385 

85 

350 

1 

40-160/0.020 

215 

2N6676 

278 

300 

175 

8 min./15 

1165 

40389 

58 

40 

5 

50-250/0.150 

960 

2N6677 

278 

350 

175 

8 min./15 

1165 

40390 

85 

250 

3.5 

40-160/0.020 

64 

2N6678 

278 

400 

175 

8 min./15 

1165 

40391 

116 

-40 

3.5 

50-250/-0.150 

216 

2N6686 

281 

160 

200 

25-100/10 

1171 

40392 

58 

40 

7 

50-250/0.150 

960 

2N6687 

281 

180 

200 

25-100/10 

1171 

40394 

116 

-40 

7 

50-250/-0.150 

216 

2N6688 

281 

200 

200 

20-80/10 

1171 

40406 

462 

-50 

1 

30-200/0.0001 

219 

2N6689 

275 

300 

175 

8-20/10 

1164 

40407 

462 

50 

1 

40-200/0.001 

219 

2N6690 

275 

400 

175 

8-20/10 

1164 

40408 

462 

90 

1 

40-200/0.01 

219 

2N6691 

278 

300 

175 

8 min./15 

1165 

40409 

462 

90" 

3 

50-250/0.15 

219 

2N6692 

278 

350 

175 

8min./15 

1165 

40410 

462 

90" 

3 

50-250/0.15 

219 

2N6693 

278 

400 

175 

8 min./15 

1165 

40411 

462 

250" 

150 

35-100/4 

219 

2N6702 

285 

90 

50 

30 min./0.2 

1187 

40412 

85 

250" 

10 

40 min./0.030 

211 

2N6703 

285 

110 

50 

30 min./0.2 

1187 

4041 2VI 

85 

250" 

4 

40 min./0.030 

211 

2N6704 

285 

130 

50 

30 min./0.2 

1187 

40537 

458 

-55" 

5 

50-300/-0.050 

320 

2N6738 

288 

300 

100 

10-40/5 

1291 

40538 

458 

-55" 

5 

15-90/-0.500 

320 

2N6739 

288 

350 

100 

10-40/5 

1291 

40631 

464 

45" 

36 

20-70/2 

965 

2N6740 

288 

400 

100 

10-40/5 

1291 

40634 


Same as RCA1A05 



2N6751 

292 

400 

150 

8-40/5 

1244 

40635 


Same as RCA1A06 



2N6752 

292 

450 

150 

8-40/5 

1244 

40636 


Same as RCA1B01 



2N6753 

292 

500 

150 

8-40/5 

1244 

40814 


Same as RCA1A07 



2N6754 

292 

500 

150 

8-40/5 

1244 

40815 


Same as RCA1A08 



2N6771 

296 

300 

40 

20-100/0.3 

1292 

40829 

177 

80 

5.8 

20-100/2 

675 

2N6772 

296 

350 

40 

20-100/0.3 

1292 

40831 

177 

40 

5.8 

20-100/3 

675 

2N6773 

296 

400 

40 

20-100/0.3 

1292 

40850 

466 

300 

35 

25 min./0.75 

964 

2N6774 

300 

300 

175 

8 min./15 

1313 

40851 

466 

350 

45 

12 min./1.2 

964 

2N6775 

300 

350 

175 

8 min./15 

1313 

40852 

466 

350 

100 

12min./1.2 

964 

2N6776 

300 

400 

175 

8 min./15 

1313 

40854 

466 

300 

175 

8 min./IO 

964 

40250 

71 

40 

29 

25-100/1.5 

112 

40871 


Same as RCA1C03 



40250VI 

71 

40 

5.8 

25-100/1.5 

112 

40872 


Same as RCA1C04 



40251 

80 

40 

117 

15-60/8 

112 

40913 

88' 

150 

5.8 

20-60/1 

529 

40310 

458 

35 

29 

20-120/1 

962 

40979 


Same as RCA1C10 



40311 

458 

30 

5 

70-350/0.050 

962 

40980 


Same as RCA1C11 



40312 

458 

60 ^ 

29 

20-120/1 

962 

41500 

197 

25 

40 

25 min./l 

772 

40313 

458 

300^ 

35 

40-250/0.100 

962 

41501 

197 

-25 

40 

25 min. /-I 

770 


*'JAN-type versions also available ^ Vcer 
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Power Transistor Product Classification Chart 


Type 

No. 

Page 

No. 

VCEO 

[Max.] 

V 

Pt 

[Max.] 

W 

hpE/»C[A] 

File 

No. 

Type 

No. 

Page 

No. 

VcEO 

[Max.] 

V 

Pt 

[Max.] 

W 

hPE/IC[A] 

File 

No. 

BD142 

306 

45 

117 

12.5-160/4 

701 

BD796 

340 

-45 

65 

40 min./-1 

1242 

BD181 

308 

45 

117 

20-70/3 

700 

BD797 

340 

60 

65 

40 min./I 

1242 

BD182 

308 

60 

117 

20-70/4 

700 

BD798 

340 

-60 

65 

40 min./-1 

1242 

BD183 

308 

80 

117 

20-70/3 

700 

BD799 

340 

80 

65 

30 min./I 

1242 

BD201 

311 

45 

60 

30 min./I 

1282 

BD800 

340 

-80 

65 

30 min. /-I 

1242 

BD202 

311 

-45 

60 

30 mln./-1 

1282 

BD801 

340 

100 

65 

30 min./I 

1242 

BD203 

311 

60 

60 

30 min./1 

1282 

BD802 

340 

-100 

65 

30 min./-1 

1242 

BD204 

311 

-60 

60 

30 min./-1 

1282 

BD895 

342 

45 

70 

750 min./3 

1240 

BD239 

313 

45 

30 

40 min./0.2 

669 

BD895A 

342 

45 

70 

750 min./4 

1240 

BD239A 

313 

60 

30 

40 min./0.2 

669 

BD897 

342 

60 

70 

75Q min./3 

1240 

BD239B 

313 

80 

30 

40 min./0.2 

669 

BD897A 

342 

60 

70 

750 min./4 

1240 

BD239C 

313 

100 

30 

40 min./0.2 

669 

BD899 

342 

80 

70 

750 min./3 

1240 

BD240 

313 

-45 

30 

40 min./-0.2 

670 

BD899A 

342 

80 

70 

750 min./4 

1240 

BD240A 

313 

-60 

30 

40 mln./-0.2 

670 

BD901 

342 

100 

70 

750 min./3 

1240 

BD240B 

313 

-80 

30 

40 min./-0.2 

670 

BDX18 

76 

-60 

115 

20-70/-4 

994 

BD240C 

313 

-100 

30 

40 min./-0.2 

670 

BDX23 

344 

95 

117 

20-70/4 

1287 

BD241 

315 

45 

40 

25 min./I 

671 

BDX24 

346 

40 

29 

25-100/1.5 

1286 

BD241A 

315 

60 

40 

25 min. /I 

671 

BDX33 

348 

45 

70 

750 min./4 

693 

BD241B 

315 

80 

40 

25 min./I 

671 

BDX33A 

348 

60 

70 

750 min./4 

693 

BD241C 

315 

100 

40 

25 min./I 

671 

BDX33B 

348 

80 

70 

750 min./3 

693 

BD242 

315 

-45 

40 

25 mln./-1 

672 

BDX33C 

348 

100 

70 

750 min./3 

693 

BD242A 

315 

-60 

40 

25 min./-1 

672 

BDX33D 

348 

120 

70 

750 min./3 

693 

BD242B 

315 

-80 

40 

25 min. /-I 

672 

BDX34 

348 

-45 

70 

750 min./-4 

694- 

BD242C 

315 

-100 

40 

25 min./-1 

672 

BDX34A 

348 

-60 

70 

750 min./-4 

694 

BD243 

317 

45 

65 

30 min./0.30 

673 

BDX34B 

348 

-80 

70 

750 min./-3 

694 

BD243A 

317 

60 

65 

30 mln./0.30 

673 

BDX34C 

348 

-100 

70 

750 min./-3 

694 

BD243B 

317 

80 

65 

30 mln./0.30 

673 

BDX53 

352 

45 

60 

750 min./3 

1213 

BD243C 

317 

100 

65 

30 min./0.30 

673 

BDX53A 

352 

60 

60 

750 min./3 

1213 

BD244 

317 

-45 

65 

30 min./-0.30 

674 

BDX53B 

352 

80 

60 

750 min./3 

1213 

BD244A 

317 

-60 

65 

30 min./-0.30 

674 

BDX53C 

352 

100 

60 

750 min./3 

1213 

BD244B 

317 

-80 

65 

30 min./-0.30 

674 

BDX83 

354 

45 

125 

750min./1 

955 

BD244C 

317 

“100 

65 

30 min./-0.30 

674 

BDX83A 

354 

60 

125 

750 min./1 

955 

BD277 

319 

-45 

70 

30-150/-1.75 

667 

BDX83B 

354 

80 

125 

750 min./1 

955 

BD278 

320 

45 

75 

15-75/4 

969 

BDX83C 

354 

100 

125 

750 min./1 

955 

BD278A 

320 

45 

75 

15-75/4 

969 

BDY29 

357 

75 

220 

15-60/15 

819 

BD311 

322 

60 

150 

20 min./5 

1261 

BDY37 

359 

140 

150 

15-60/8 

863 

BD312 

322 

-60 ■ 

150 

25 min./-5 

1261 

BDY37A 

361 

140 

250 

15-60/8 

1256 

BD313 

322 

80 

150 

25 min./4 

1261 

BDY55 

363 

60 

117 

20-70/4 

1215 

BD314 

322 

-80 

150 

25 min./-4 

1261 

BDY56 

363 

120 

117 

20-70/4 

1215 

BD500 

324 

-50 

75 

15-90/-5 

1108 

BDY57A 

365 

80 

175 

20-60/10 

1209 

BD500B 

324 

-80 

75 

20-120/-3.5 

1108 

BDY58R 

367 

160 

175 

20-60/10 

1206 

BD501B 

324 

80 

75 

20-120/3.5 

1108 

BDY71 

370 

55 

29 

80-200/0.5 

859 

BD533 

326 

45 

50 

20 mln./O.OI 

1236 

BDY90 

372 

100 

40 

30-120/5 

1289 

BD534 

326 

-45 

50 

20 mln./-0.01 

1236 

BDY91 

372 

80 

40 

30-120/5 

1289 

BD535 

326 

60 

50 

20 min./O.OI 

1236 

BDY92 

372 

60 

40 

30-120/5 

1289 

BD536 

326 

-60 

50 

20 min./-0.01 

1236 

BFT19 

374 

-150 

5 

20 min./-10 

683 

BD537 

326 

80 

50 

15 min./O.OI 

1236 

BFT19A 

374 

-250 

5 

20 min./-10 

683 

BD538 

326 

-80 

50 

15 min./-0.01 

1236 

BFT19B 

374 

-350 

5 

20 min./-10 

683 

BD550 

329 

110 

150 

15-75/4 

1109 

BFT28 

376 

-100 

5 

20 min./-10 

815 

BD550B 

329 

250 

150 

10-50/2 

1109 

BFT28A 

376 

-150 

5 

20 min./-10 

815 

BD643 

335 

45 

62.5 

1500min./0.5 

1241 

BFT28B 

376 

-200 

5 

20 min./-10 

815 

BD645 

335 

60 

62.5 

1500 min./0.5 

1241 

BFT28C 

376 

-250 

5 

20 min./-10 

815 

BD647 

335 

80 

62.5 

1500 min./0.5 

1241 

BU126 

379 

300 

80 

15-60/1 

968 

BD649 

335 

100 

62.5 

1500 min./0.5 

1241 

BU323 

380 

350 

175 

150-2000/6 

1312 

BD750 

337 

-90 

200 

15-60/-7.5 

1251 

BU323A 

380 

400 

175 

150-2000/6 

1312 

BD750A 

337 

-120 

200 

25-100/-5 

1251 

BUW40 

383 

300 

40 

20-100/0.3 

1308 

BD750B 

337 

-100 

250 

15-60/-7.5 

1251 

BUW40A 

383 

350 

40 

20-100/0.3 

1308 

BD750C 

337 

-130 

250 

25-100/-5 

1251 

BUW40B 

383 

400 

40 

20-100/0.3 

1308 

BD751 

337 

90 

200 

15-60/7.5 

1251 

BUW41 

387 

300 

100 

1040/5 

1275 

BD751A 

337 

120 

200 

25-100/5 

1251 

BUW41A 

387 

350 

100 

1040/5 

1275 

BD751B 

337 

100 

250 

15-60/7.5 

1251 

BUW41B 

387 

400 

100 

1040/5 

1275 

BD751C 

337 

130 

250 

25-100/5 

1251 

BUW64A 

391 

90 

50 

. 30 min./0.2 

1199 

BD795 

340 

45 

65 

40 min. /I 

1242 

BUW64B 

391 

110 

50 

30 min./0.2 

1199 
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Power Transistor Product Classification Chart 


Type 

No. 

Page 

No. 

VCEO 

[Max.] 

V 

Pt 

[Max.] 

w 

hFE/IC[A] 

File 

No. 

Type 

No. 

Page 

No. 

VCEO 

[Max.] 

V 

Pt 

[Max.] 

W 

hpE/IC[A] 

File 

No. 

BUW64C 

391 

130 

50 

30 min./0.2 

1199 

RCA1A03 

475 

95^ 

10 

70-300/0.300 

651 

BUX10A 

394 

125 

150 

20-70/10 

1216 

RCA1A04 

475 

-95^ 

10 

70-300/-0.300 

651 

BUX11 

396 

200 

150 

20^/6 

1221 

RCA1A05 

475 

-75^ 

5 

50-250/-0.150 

651 

BUX11N 

396 

160 

150 

20-60/8 

1221 

RCA1A06 

475 

75 ^ 

5 

50-250/0.150 

651 

BUX12 

399 

250 

150 

20-60/5 

1229 

RCA1A09 

475 

175 

10 

20-100/0.010 

651 

BUX13 

401 

325 

150 

15-60/4 

1230 

RCA1A10 

475 

-175 

10 

40-250/-0.010 

651 

BUX14 

403 

400 

150 

15-60/3 

1203 

RCA1A11 

475 

175 

10 

40-250/0.001 

651 

BUX15 

405 

500 

150 

15-60/2 

1227 

RCA1A15 

475 

100 

10 

20-100/0.010 

651 

BUX16 

407 

200 

100 

15-130/0.4 

800 

RCA1A16 

475 

-100 

10 

40-250/-0.010 

651 

BUX16A 

407 

250 

100 

15-130/0.4 

800 

RCA1A18 

475 

10 

7 

40-250/0.010 

651 

BUX16B 

407 

300 

100 

15-130/0.4 

800 

RCA1A19 

475 

-10 

7 

40-250/-0.010 

651 

BUX16C 

407 

350 

100 

15-130/0.4 

800 

RCA1B01 

478 

95 

115 

20-70/4 

647 

BUX17 

410 

150 

150 

20 min./4 

818 

RCA1B04 

479 

200 

150 

15-75/2 

908 

BUX17A 

410 

250 

150 

20 min./4 

818 

RCA1B05 

479 

250 

150 

15-75/2 

908 

BUX17B 

410 

300 

150 

15 min./4 

818 

RCA1B06 

485 

100 

150 

10-50/4 

648 

BUX17C 

410 

350 

150 

15 min./4 

818 

RCA1B09 

479 

250 

150 

40 min./2 

908 

BUX18 

413 

200 

120 

15-100/1 

862 

RCA1C03 

486 

100 

40 

50-250/1 

652 

BUX18A 

413 

275 

120 

15-100/1 

862 

RCA1C04 

486 

-100 

40 

50-250/-1 

652 

BUX18B 

413 

325 

120 

15-100/1 

862 

RCA1C05 

487 

50 

40 

20-120/3 

644 

BUX18C 

413 

375 

120 

15-100/1 

862 

RCA1C06 

487 

-50 

40 

20-120/-3 

644 

BUX20A 

415 

125 

140 

20-60/20 

1264 

RCA1C07 

489 

65 

75 

20-120/4 

646 

BUX21 

417 

200 

250 

20-60/12 

1172 

RCA1C08 

489 

-65 

75 

20-120/-4 

646 

BUX31 

420 

400 

150 

8-40/4 

1283 

RCA1C09 

491 

65 

75 

20-120/4 

645 

BUX31A 

420 

450 

150 

8-40/4 

1283 

RCA1C10 

492 

40 

40 

50-250/1.5 

642 

BUX31B 

420 

500 

150 

8-40/4 

1283 

RCA1C11 

492 

-40 

40 

50-250/-1.5 

642 

BUX32 

424 

400 

150 

8-40/6 

1285 

RCA1C12 

486 

120 

40 

40-250/1 

652 

BUX32A 

424 

450 

150 

8-40/6 

1285 

RCA1C13 

486 

-120 

40 

40-250/-1 

652 

BUX32B 

424 

500 

150 

8-40/6 

1285 

RCA1E02 

494 

175 

35 

30-150/0.3 

653 

BUX37 

428 

400 

35 

20 min./I 5 

1243 

RCA1E03 

494 

-175 

35 

30-150/-0.3 

653 

BUX39 

430 

90 

120 

15-45/12 

1211 

RCA410 

495 

200 

125 

30-90/1 

509 

BUX40A 

432 

125 

120 

15-80/10 

1217 

RCA411 

497 

300 

125 

30-90/1 

510 

BUX41 

434 

200 

120 

15-45/5 

1222 

RCA413 

499 

325 

125 

20-80/0.5 

1281 

BUX41N 

434 

160 

120 

15-45/8 

1222 

RCA423 

499 

325 

125 

30-90/1 

1281 

BUX42 

437 

250 

120 

15-45/4 

1218 

RCA431 

499 

325 

125 

15-35/2.5 

1281 

BUX43 

439 

325 

120 

15-60/3 

1214 

RCA1000 

227 

60 

90 

750 min./4 

594 

BUX44 

442 

400 

120 

15-45/2 

1210 

RCA1001 

227 

80 

90 

750 min./4 

594 

BUX45 

445 

500 

120 

15-45/1 

1231 

RCA3054 

138 

55 

36 

25-100/0.5 

618 

BUX47 

447 

400 

107 

5 min./6 

1284 

RCA3055 

194 

60 

75 

20-70/4 

618 

BUX66 

449 

-150 

35 

1Q-150/-1 

870 

RCA3441 

237 

150 

36 

20-150/0.5 

666 

BUX66A 

449 

-250 

35 

10-150/-1 

870 

RCA3773 

472 

140 

150 

15-60/8 

1060 

BUX66B 

449 

-300 

35 

10-150/-1 

870 

RCA6340 

502 

140 

200 

30-120/10 

1205 

BUX66C 

449 

-350 

35 

10-150/-1 

870 

RCA6341 

502 

150 

200 

30-120/10 

1205 

BUX67 

449 

150 

35 

10-150/i 

871 

RCA8638C 

472 

140 

200 

25-150/5 

1060 

BUX67A 

449 

250 

35 

10-130/1 

871 

RCA8638D 

472 

120 

200 

25-150/5 

1060 

BUX67B 

449 

300 

35 

10-150/1 

871 

. RCA8638E 

472 

100 

200 

10-100/7.5 

1060 

BUX67C 

449 

350 

35 

10-150/1 

871 

RCA8766 

505 

350 

150 

100 min./6 

973 

BUX97 

453 

350 

60 

10-70/1 

1288 

RCA8766A 

505 

350 

150 

100 min./4 

973 

BUX97A 

453 

400 

60 

10-70/1 

1288 

RCA8766B 

505 

400 

150 

100 min./6 

973 

BUX97B 

453 

450 

60 

10-70/1 

1288 

RCA8766C 

505 

400 

150 

100 min./4 

973 

BUY69A 

455 

400 

100 

15 min./2.5 

1237 

RCA8766D- 

505 

450 

150 

100min./6 

973 

BUY69B 

455 

325 

100 

15 mln./2.5 

1237 

RCA8766E 

505 

450 

150 

100 min./4 

973 

BUY69C 

455 

200 

100 

15min./2.5 

1237 

RCA9116C 

260 

-140 

200 

25-150/-5 

1061 

MJ2955 

76 

-60 

150 

20-70/-4 

994 

RCA9116D 

260 

-120 

200 

25-150/-5 

1061 

MJ15001 

469 

140 

200 

25-150/4 

1093 

RCA9116E 

260 

-100 

200 

10-100/-7.5 

1061 

MJ15002 

469 

-140 

200 

25-150/-4 

1093 

RCA9166A 

508 

250 

250 

30 min./3 

1293 

MJ15003 

472 

140 

250 

25-150/5 

1060 

RCA9166B 

508 

200 

250 

30 min./3 

1293 

MJ15004 

260 

-140 

250 

25-150/-5 

1060 

RCS258 

102 

60 

250 

15-60/10 

974 

MJ15022 

508 

200 

250 

15-60/8 

1293 

RCS579 

222 

250 

125 

12 min./3 

886 

MJ15024 

508 

250 

250 

15-60/8 

1293 

TIP29 

511 

40 

30 

15-150/1 

990 

RCA1A01 

475 

70 

5 

40-200/0.010 

651 

TIP29A 

511 

60 

30 

15-150/1 

990 

RCA1A02 

475 

-50 

7 

30-200/-0.0001 

651 

T1P29B 

511 

80 

30 

15-150/1 

990 


^ VcER 
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Power Transistor Product Classification Chart 


Type 

No. 

Page 

No. 

VCEO 

[Max.] 

V 

Pt 

[Max.] 

W 

hPE/IC[A] 

File 

No. 

Type 

No. 

Page 

No. 

VCEO 

[Max.] 

V 

Pt 

[Max.] 

w 

hpE/*C[A] 

File 

No. 

TIP29C 

511 

100 

30 

15-150/1 

990 

TIP42A 

521 

-60 

65 

15-150/-3 

996 

TIP30 

513 

-40 

30 

15-150/-1 

988 

TIP42B 

521 

-80 

65 

15-150/-3 

996 

TIP30A 

513 

-60 

30 

15-150/-1 

988 

TIP42C 

521 

-100 

65 

15-150/-3 

996 

TIP30B 

513 

-80 

30 

15-150/-1 

988 

TIP47 

523 

250 

40 

30-150/0.3 

978 

TIP30C 

513 

-100 

30 

15-150/-1 

988 

TIP48 

523 

300 

40 

30-150/0.3 

978 

TIP31 

515 

40 

40 

10-50/3 

991 

TIP49 

523 

350 

40 

30-150/0.3 

978 

TIP31A 

515 

60 

40 

10-50/3 

991 

TIP50 

523 

400 

40 

30-150/0.3 

978 

TIP31B 

515 

80 

40 

10-50/3 

991 

TIP100 

526 

60 

80 

1000-20000/3 

1153 

TIP31C 

515 

100 

40 

10-50/3 

991 

TIP101 

526 

80 

80 

1000-20000/3 

1153 

TIP32 

517 

-40 

40 

10-50/-3 

987 

TIP102 

526 

100 

80 

1000-20000/3 

1153 

TIP32A 

517 

-60 

40 

10-50/-3 

987 

TIP120 

528 

60 

65 

1000 min./3 

998 

TIP32B 

517 

-80 

40 

10-50/-3 

987 

TIP121 

528 

80 

65 

1000 min./3 

998 

TIP32C 

517 

-100 

40 

10-50/-3 

987 

TIPI 22 

528 

100 

65 

1000min./3 

998 

TIP41 

519 

40 

65 

15-150/3 

992 

TIPI 25 

531 

-60 

65 

500 mln./-0.75 

997 

TIP41A 

519 

60 

65 

15-150/3 

992 

TIP126 

531 

-80 

65 

500 min./-0.75 

997 

TIP41B 

519 

80 

65 

15-150/3 

992 

TIPI 27 

531 

-100 

65 

500 mln./-0.75 

997 

TIP41C 

519 

100 

65 

15-150/3 

992 

TIP562 

533 

300 

100 

20 min./I 

1212 

TIP42 

521 

-40 

65 

15-150/-3 

996 

TIP563 

533 

400 

100 

20 min./1 

1212 
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Triac Product Classification Chart 




VdROM 


It(rms) 




VdROM 

pqm 

•T(RMS) 


Type 

Page 

(Max.) 

pqm 

(Max.) 

File 

Type 

Page 

(Max.) 

(Max.) 

File 

No. 

No. 

V 

w 

A 

No. 

No. 

No. 

V 

w 

A 

No. 

2N5441 

601 

200 

40 

40 

593 

T2301A 

542 

100 

10 

2.5 

911 

2N5442 

601 

400 

40 

40 

593 

T2301B 

542 

200 

10 

2.5 

911 

2N5443 

601 

600 

40 

40 

593 

T2301D 

542 

400 

10 

2.5 

911 

2N5444 

601 

200 

40 

40 

593 

T2301F 

542 

50 

10 

2.5 

911 

2N5445 

601 

400 

40 

40 

593 

T2302A 

542 

100 

10 

2.5 

911 

2N5446 

601 

600 

40 

40 

593 

T2302B 

542 

200 

10 

2.5 

911 

2N5567 

580 

200 

16 

10 

457 

T2302D 

542 

400 

10 

2.5 

911 

2N5568 

580 

400 

16 

10 

457 

T2302F 

542 

50 

10 

2.5 

911 

2N5569 

580 

200 

16 

10 

457 

T2303F 

545 

50 

10 

2.5 

912 

2N5570 

580 

400 

16 

10 

457 

T2304B 

548 

200 

10 

0.5 

441 

2N5571 

580 

200 

16 

15 

458 

T2304D 

548 

400 

10 

0.5 

441 

2N5572 

580 

400 

16 

15 

458 

T2305B 

548 

200 

10 

0.5 

441 

2N5573 

580 

200 

16 

15 

458 

T2305D 

548 

400 

10 

0.5 

441 

2N5574 

580 

400 

16 

15 

458 

T2306A 

607 

100 

10 

2.5 

406 

2N5754 

545 

100 

10 

2.5 

414 

T2306B 

607 

200 

10 

2.5 

406 

2N5755 

545 

200 

10 

2.5 

414 

T2306D 

607 

400 

10 

2.5 

406 

2N5756 

545 

400 

10 

2.5 

414 

T2310A 

542 

100 

10 

1.9 

911 

2N5757 

545 

600 

10 

2.5 

414 

T2310B 

542 

200 

10 

1.9 

911 

2N5806* 

601 

200 

10 

25 

913 

T2310D 

542 

400 

10 

1.9 

911 

2N5807* 

601 

400 

10 

25 

913 

T2310F 

542 

50 

10 

1.9 

911 

2N5808* 

601 

500 

10 

25 

913 

T2311A 

542 

100 

10 

1.9 

911 

2N5809* 

601 

600 

10 

25 

913 

T2311B 

542 

200 

10 

1.9 

911 

2N6342A 

593 

200 

20 

12 

1084 

T2311D 

542 

400 

10 

1.9 

911 

2N6343A 

593 

400 

20 

12 

1084 

T2311F 

542 

50 

10 

1.9 

911 

2N6344A 

593 

600 

20 

12 

1084 

T2312A 

542 

100 

10 

1.9 

911 

2N6346A 

593 

200 

20 

12 

1084 

T2312B 

542 

200 

10 

1.9 

911 

2N6347A 

593 

400 

20 

12 

1084 

T2312D 

542 

400 

10 

1.9 

911 

2N6348A 

593 

600 

20 

12 

1084 

T2312F 

542 

50 

10 

1.9 

911 

BTA20C 

562 

300 

16 

6 

1298 

T2313A 

545 

100 

10 

1.9 

912 

BTA20D 

562 

400 

16 

6 

1298 

T2313B 

545 

200 

10 

1.9 

912 

BTA20E 

562 

500 

16 

6 

1298 

T2313D 

545 

400 

10 

1.9 

912 

BTA21C 

565 

300 

16 

8 

1299 

T2313F 

545 

50 

10 

1.9 

912 

BTA21D 

565 

400 

16 

8 

1299 

T2313M 

545 

600 

10 

1.9 

912 

BTA21E 

565 

500 

16 

8 

1299 

T2316A 

607 

100 

10 

2.5 

406 

BTA22B 

568 

200 

16 

10 

1300 

T2316B 

607 

200 

10 

2.5 

406 

BTA22C 

568 

300 

16 

10 

1300 

T2316D 

607 

400 

10 

2.5 

406 

BTA22D 

568 

400 

16 

10 

1300 

T2320A 

550 

100 

10 

2.5 

1042 

BTA22E 

568 

500 

16 

10 

1300 

T2320B 

550 

200 

10 

2.5 

1042 

BTA22M 

568 

600 

16 

10 

1300 

T2320C 

550 

300 

10 

2.5 

1042 

BTA23B 

571 

200 

16 

12 

1301 

T2320D 

550 

400 

10 

2.5 

1042 

BTA23C 

571 

300 

16 

12 

1301 

T2320E 

550 

500 

10 

2.5 

1042 

BTA23D 

571 

400 

16 

12 

1301 

T2320F 

550 

50 

10 

2.5 

1042 

BTA23E 

571 

500 

16 

12 

1301 

T2322A 

550 

100 

10 

2.5 

1042 

BTA23M 

571 

600 

16 

12 

1301 

T2322B 

550 

200 

10 

2.5 

1042 

MAC15-4 

596 

200 

20 

12 

1086 

T2322C 

550 

300 

10 

2.5 

1042 

MAC15-6 

596 

400 

20 

12 

1086 

T2322D 

550 

400 

10 

2.5 

1042 

MAC15-8 

596 

600 

20 

12 

1086 

T2322E 

550 

500 

10 

2.5 

1042 

MAC15A*4 

596 

200 

20 

12 

1086 

T2322F 

550 

50 

10 

2.5 

1042 

MAC15A-6 

596 

400 

20 

12 

1086 

T2323A 

550 

100 

10 

2.5 

1042 

MAC15A-8 

596 

600 

20 

12 

1086 

T2323B 

550 

200 

10 

2.5 

1042 

SCI 41 B 

574 

200 

10 

6 

1167 

T2323C 

550 

300 

10 

2.5 

1042 

SCI 41 D 

574 

400 

10 

6 

1167 

T2323D 

550 

400 

10 

2.5 

1042 

SCI 41 E 

574 

500 

10 

6 

1167 

T2323E 

550 

500 

10 

2.5 

1042 

SC141M 

574 

600 

10 

6 

1167 

T2323F 

550 

50 

10 

2.5 

1042 

SC146B 

574 

200 

10 

10 

1167 

T2327A 

550 

100 

10 

2.5 

1042 

SC146D 

574 

400 

10 

10 

1167 

T2327B 

550 

200 

10 

2.5 

1042 

SC146E 

574 

500 

10 

10 

1167 

T2327C 

550 

300 

10 

2.5 

1042 

SC146M 

574 

600 

10 

10 

1167 

T2327D 

550 

400 

10 

2.5 

1042 

T2300A 

542 

100 

10 

2.5 

911 

T2327E 

550 

500 

10 

2.5 

1042 

T2300B 

542 

200 

10 

2.5 

911 

T2327F 

550 

50 

10 

2.5 

1042 

T2300D 

542 

400 

10 

2.5 

911 

T2500B 

553 

200 

16 

6 

615 

T2300F 

542 

50 

10 

2.5 

911 

T2500D 

553 

400 

16 

6 

615 


*JAN-type versions also available 
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Triac Product Classification Chart 




vdrom 


•T(RMS) 




Vdrom 


•T(RMS) 


Type 

Page 

(Max.) 

PqM 

(Max.) 

File 

Type 

Page 

(Max.) 

PgM 

(Max.) 

File 

No. 

No. 

V 

w 

A 

No. 

No. 

No. 

V 

w 

A 

No. 

T2506B 

607 

200 

16 

6 

406 

T4114E 

585 

500 

16 

10 

443 

T2506D 

607 

400 

16 

6 

406 

T4114M 

585 

600 

16 

10 

443 

T2700B 

555 

200 

16 

6 

351 

T4115B 

585 

200 

16 

6 

443 

T2700D 

555 

400 

16 

6 

351 

T4115D 

585 

400 

16 

6 

443 

T2706B 

607 

200 

16 

6 

406 

T4115E 

585 

500 

16 

6 

443 

T2706D 

607 

400 

16 

6 

406 

T4115M 

585 

600 

16 

6 

443 

T2710B 

555 

200 

16 

6 

351 

T4116B 

607 

200 

16 

15 

406 

T2710D 

555 

400 

16 

6 

351 

T4116D 

607 

400 

16 

15 

406 

T2716B 

607 

200 

16 

6 

406 

T4116M 

607 

600 

16 

15 

406 

T2716D 

607 

400 

16 

6 

406 

T4117B 

607 

200 

16 

10 

406 

T2800A 

558 

100 

16 

8 

1314 

T4117D 

607 

400 

16 

10 

406 

T2800B 

558 

200 

16 

8 

1314 

T4117M 

607 

600 

16 

10 

406 

T2800C 

558 

300 

16 

8 

1314 

T4120B 

580 

200 

16 

15 

458 

T2800D 

558 

400 

16 

8 

1314 

T4120D 

580 

400 

16 

15 

458 

T2800E 

558 

500 

16 

8 

1314 

T4120E 

580 

500 

16 

15 

458 

T2800F 

558 

50 

16 

8 

1314 

T4120F 

580 

50 

16 

15 

458 

T2800M 

558 

600 

16 

8 

1314 

T4120M 

580 

600 

16 

15 

458 

T2801A 

558 

100 

16 

6 

1314 

T4121B 

580 

200 

16 

10 

457 

T2801B 

558 

200 

16 

6 

1314 

T4121D 

580 

400 

16 

10 

457 

T2801C 

558 

300 

16 

6 

1314 

T4121E 

580 

500 

16 

10 

457 

T2801D 

558 

400 

16 

6 

1314 

T4121F 

580 

50 

16 

10 

457 

T2801E 

558 

500 

16 

6 

1314 

T4121M 

580 

600 

16 

10 

457 

T2801F 

558 

50 

16 

6 

1314 

T4126B 

607 

200 

16 

15 

406 

T2801M 

558 

600 

16 

6 

1314 

T4126D 

607 

400 

16 

15 

406 

T2802A 

558 

100 

16 

8 

1314 

T4126M 

607 

600 

16 

15 

406 

T2802B 

558 

200 

16 

8 

1314 

T4700B 

588 

200 

16 

15 

300 

T2802C 

558 

300 

16 

8 

1314 

T4700D 

588 

400 

16 

15 

300 

T2802D 

558 

400 

16 

8 

1314 

T4700E 

588 

500 

16 

15 

300 

T2802E 

558 

500 

16 

8 

1314 

T4700F 

588 

50 

16 

15 

300 

T2802F 

558 

50 

16 

8 

1314 

T6000B 

590 

200 

16 

16 

1004 

T2802M 

558 

600 

16 

8 

1314 

T6000C 

590 

300 

16 

16 

1004 

T2806B 

607 

200 

16 

8 

406 

T6000D 

590 

400 

16 

16 

1004 

T2806C 

607 

300 

16 

8 

406 

T6000E 

590 

500 

16 

16 

1004 

T2806D 

607 

400 

16 

8 

406 

T6000F 

590 

50 

16 

16 

1004 

T2806M 

607 

600 

'l6 

8 

406 

T6000M 

590 

600 

16 

16 

1004 

T2850A 

577 

100 

16 

8 

1168 

T6001B 

590 

200 

16 

16 

1004 

T2850B 

577 

200 

16 

8 

1168 

T6001C 

590 

300 

16 

16 

1004 

T2850D 

577 

400 

16 

8 

1168 

T6001D 

590 

400 

16 

16 

1004 

T2850E 

577 

500 

16 

8 

1168 

T6001E 

590 

500 

16 

16 

1004 

T2850M 

577 

600 

16 

8 

1168 

T6001F 

590 

50 

16 

16 

1004 

T2856B 

607 

200 

16 

8 

406 

T6001M 

590 

600 

16 

16 

1004 

T2856C 

607 

300 

16 

8 

406 

T6006B 

590 

200 

16 

16 

1004 

T2856D 

607 

400 

16 

8 

406 

T6006C 

590 

300 

16 

16 

1004 

T4100E 

580 

500 

16 

15 

458 

T6006D 

590 

400 

16 

16 

1004 

T4100F 

580 

50 

16 

15 

458 

T6006E 

590 

500 

16 

16 

1004 

T41O0M 

580 

600 

16 

15 

458 

T6006M 

590 

600 

16 

16 

1004 

T410i'e 

580 

500 

16 

10 

457 

T6260B 

598 

200 

40 

25 

1195 

T4101F 

580 

50 

16 

10 

457 

T6260C 

598 

300 

40 

25 

1195 

T4101M 

580 

600 

16 

10 

457 

T6260D 

598 

400 

40 

25 

1195 

T4106B 

607 

200 

16 

15 

406 

T6260E 

598 

500 

40 

25 

1195 

T4106D 

607 

400 

16 

15 

406 

T6260M 

598 

600 

40 

25 

1195 

T4106M 

607 

600 

16 

15 

406 

T6261B 

598 

200 

40 

25 

1195 

T4110E 

I 580 

500 

16 

15 

458 

T6261C 

598 

300 

40 

25 

1195 

T4110F 

\ 580 

50 

16 

15 

458 

T6261D 

598 

400 

40 

25 

1195 

T4110M 

\580 

600 

16 

15 

458 

T6261E 

598 

500 

40 

25 

1195 

T4111E 

580 

500 

16 

10 

457 

T6261M 

598 

600 

40 

25 

1195 

T4111F 

580 

50 

16 

10 

457 

T6401B 

601 

200 

40 

30 

459 

T4111M 

580 

600 

16 

10 

457 

T6401D 

601 

400 

40 

30 

459 

T4113B 

585 

200 

16 

15 

443 

T6401E 

601 

. 500 

40 

30 

459 

T4113D 

585 

400 

16 

15 

443 

T6401F 

601 

50 

40 

30 

459 

T4113E 

585 

500 

16 

15 

443 

T6401M 

601 

600 

40 

30 

459 

T4113M 

585 

600 

16 

15 

443 

T6404B 

605 

200 

42 

40 

487 

T4114B 

585 

200 

16 

10 

443 

T6404D 

605 

400 

42 

40 

487 

T4114D 

585 

400 

16 

10 

443 

T6404E 

605 

500 

42 

40 

487 
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Triac Product Classification Chart 


Type 

Page 

VdROM 

(Max.) 

Pgm 

IT(RMS) 

(Max.) 

File 

Type 

Page 

VdROM 

(Max.) 

Pgm 

•T(RMS) 

(Max.) 

File 

No. 

No. 

V 

w 

A 

No. 

No. 

No. 

V 

w 

A 

No. 

T6405B 

605 

200 

42 

25 

487 

T6416D 

607 

400 

40 

40 

406 

T6405D 

605 

400 

42 

25 

487 

T6416M 

607 

600 

40 

40 

406 

T6405E 

605 

500 

42 

25 

487 

T6417B 

607 

200 

40 

30 

406 

T6406B 

607 

200 

42 

40 

406 

T6417D 

607 

400 

40 

30 

406 

T6406D 

607 

400 

42 

40 

406 

T6417M 

607 

600 

40 

30 

406 

T6406E 

607 

500 

42 

40 

406 

T6420B 

601 

200 

40 

40 

593 

T6406M 

607 

600 

42 

40 

406 

T6420D 

601 

400 

40 

40 

593 

T6407B 

607 

200 

40 

30 

406 

T6420E 

601 

500 

40 

40 

593 

T6407D 

607 

400 

40 

30 

406 

T6420F 

601 

50 

40 

40 

593 

T6407E 

607 

500 

40 

30 

406 

T6420M 

601 

600 

40 

40 

593 

T6407M 

607 

600 

40 

30 

406 

T6421B 

601 

200 

40 

30 

459 

T6411B 

601 

200 

. 40 

30 

459 

T6421 D 

601 

400 

40 

30 

459 

T6411D 

601 

400 

40 

30 

459 

T6421 E 

601 

500 

40 

30 

459 

T6411E 

601 

500 

40 

30 

459 

T6421F 

601 

50 

40 

30 

459 

T6411F 

601 

50 

40 

30 

459 

T6421M 

601 

600 

40 

30 

459 

T6411M 

601 

600 

40 

30 

459 

T6426B 

607 

200 

40 

40 

406 

T6414B 

605 

200 

42 

40 

487 

T6426D 

607 

400 

40 

40 

406 

T6414D 

605 

400 

42 

40 

487 

T6426M 

607 

600 

40 

40 

406 

T6415B 

605 

200 

42 

25 

487 

T6427B 

607 

200 

40 

30 

406 

T6415D 

605 

400 

42 

25 

487 

T6427D 

607 

400 

40 

30 

406 

T6416B 

607 

200 

40 

40 

406 

T6427M 

607 

600 

40 

30 

406 
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Silicon Controlled Rectifier Product Classification Chart 


Type 

Page 

VdROM 

(Max.) 

PGM 

>T(RMS) 

(Max.) 

File 

Type 

Page 

VdROM 

(Max.) 

PGM 

*T(RMS) 

(Max.) 

File 

No. 

No. 

V 

W 

A 

No. 

No. 

No. 

Y 

W 

A 

No. 

2N681 

656 

25 

5 

25 

96 

S2060D 

613 

400* 

0.5 

4 

654 

2N682* 

656 

50 

5 

25 

96 

S2060E 

613 

500* 

0.5 

4 

654 

2N683* 

656 

100 

5 

25 

96 

S2060F 

613 

50* 

0.5 

4 

654 

2N684* 

656 

150 

5 

25 

96 

S2060M 

613 

600* 

0.5 

4 

654 

2N685* 

656 

200 

5 

25 

96 

S2060Q 

613 

15* 

0.5 

4 

654 

2N686* 

656 

250 

5 

25 

96 

S2060Y 

613 

30* 

0.5 

4 

654 

2N687* 

656 

300 

5 

25 

96 

S2061A 

613 

100* 

0.5 

4 

654 

2N688* 

656 

400 

5 

25 

96 

S2061B 

613 

200* 

0.5 

4 

654 

2N689 

656 

500 

5 

25 

96 

S2061C 

613 

300* 

0.5 

4 

654 

2N690* 

656 

600 

5 

25 

96 

S2061D 

613 

400* 

0.5 

4 

654 

2N3228 

619 

200^ 

13 

5.0 

114 

S2061E 

613 

500* 

0.5 

4 

654 

2N3525 

619 

400"" 

13 

5.0 

114 

S2061F 

613 

50* 

0.5 

4 

654 

2N3650 

663 

100 

40 

35 

408 

S2061M 

613 

600* 

0.5 

4 

654 

2N3651 

663 

200 

40 

35 

408 

S2061Q 

613 

15* 

0.5 

4 

654 

2N3652 

663 

300 

40 

35 

408 

S2061Y 

613 

30* 

0.5 

4 

654 

2N3653 

663 

400 

40 

35 

408 

S2062A 

613 

100* 

0.5 

4 

654 

2N3654 

663 

50 

40 

35 

724 

S2062B 

613 

200* 

0.5 

4 

654 

2N3655 

663 

100 

40 

35 

724 

S2062C 

613 

300* 

0.5 

4 

654 

2N3656 

663 

200 

40 

35 

724 

S2062D 

613 

400* 

0.5 

4 

654 

2N3657 

663 

300 

40 

35 

724 

S2062E 

613 

500* 

0.5 

4 

654 

2N3658 

663 

400 

40 

35 

724 

S2062F 

613 

50* 

0.5 

4 

654 

2N3668 

639 

lOO"" 

40 

12.5 

116 

S2062M 

613 

600* 

0.5 

4 

654 

2N3669 

639 

200 

40 

12.5 

116 

S2062Q 

613 

15* 

0.5 

4 

654 

2N3670 

639 

400 

40 

12.5 

116 

S2062Y 

613 

30* 

0.5 

4 

654 

2N3870 

653 

100 

40 

35 

578 

S2600B 

616 

200 

40 

7 

496 

2N3B71 

653 

200 

40 

35 

578 

S2600D 

616 

400 

40 

7 

496 

2N3872 

653 

400 

40 

35 

578 

S2600M 

616 

600 

40 

7 

496 

2N3873 

653 

600 

40 

35 

578 

S2610B 

616 

200 

40 

7 

496 

2N3896 

653 

100 

40 

35 

578 

S2610D 

616 

400 

40 

7 

496 

2N3897 

653 

200 

40 

35 

578 

S2610M 

616 

600 

40 

7 

496 

2N3898 

653 

400 

40 

35 

578 

S2620B 

616 

200 

40 

7 

496 

2N3899 

653 

600 

^ 40 

35 

578 

S2620D 

616 

400 

40 

7 

496 

2N4101 

619 

600 

13 

5.0 

114 

S2620M 

616 

600 

40 

7 

496 

2N4103 

639 

600 

40 

12.5 

116 

S2710B 

619 

200"" 

13 

5.0t 

266 

2N6394 

646 

50 

16 

12 

891 

S2710D 

619 

400"^ 

13 

5.0J 

266 

2N6395 

646 

100 

16 

12 

891 

S2710M 

619 

OOO"" 

13 

5.0J 

266 

2N6396 

646 

200 

16 

12 

891 

S2800A 

625 

100 

16 

10 

890 

2N6397 

646 

400 

16 

12 

891 

S2800B 

625 

200 

16 

10 

890 

2N6398 

646 

600 

16 

12 

891 

S2800C 

625 

300 

16 

10 

890 

2N6400 

646 

50 

16 

16 

892 

S2800D 

625 

400 

16 

10 

890 

2N6401 

646 

100 

16 

16 

892 

S2800E 

625 

500 

16 

10 

890 

2N6402 

646 

200 

16 

16 

892 

S2800F 

625 

50 

16 

10 

890 

2N6403 

646 

400 

16 

16 

892 

S2800M 

625 

600 

16 

10 

890 

2N6404 

646 

600 

16 

16 

892 

S2800S 

625 

700 

16 

10 

890 

C106A 

610 

100^ 

0.5 

3.5 

1005 

S3060A 

627 

100* 

0.5 

3 

1307 

C106B 

610 

200^ 

0.5 

3.5 

1005 

S3060B 

627 

200* 

0.5 

3 

1307 

C106C 

610 

300^ 

0.5 

3.5 

1005 

S3060D 

627 

400* 

0.5 

3 

1307 

C106D 

610 

400* 

0.5 

3.5 

1005 

S3060F 

627 

50* 

0.5 

3 

1307 

C106E 

610 

500* 

0.5 

3.5 

1005 

S3060M 

627 

600* 

0.5 

3 

1307 

C106F 

610 

50* 

0.5 

3.5 

1005 

S3700B 

630 

200 

13 

5 

306 

C106M 

610 

600* 

0.5 

3.5 

1005 

S3700D 

630 

400 

13 

5 

306 

C122A 

622 

100 

16 

8 

1173 

S3700M 

630 

600 

13 

5 

306 

C122B 

622 

200 

16 

8 

1173 

S3701M 

632 

600 

25 

5 

476 

C122C 

622 

300 

16 

8 

1173 

S3702S 

633 

700 

25 

5 

1315 

C122D 

622 

400 

16 

8 

1173 

S3703SF 

633 

750 

25 

5 

1315 

C122E 

622 

500 

16 

8 

1173 

S3705M 

633 

600 

25 

5 

1315 

C122F 

622 

50 

16 

8 

1173 

S3706E 

633 

500 

25 

5 

1315 

C122M 

622 

600 

16 

8 

1173 

S3900Et 

636 

500 

25 

8 

938 

S2060A 

613 

100* 

0.5 

4 

654 

S3900MFt 

636 

650 

25 

8 

938 

S2060B 

613 

200* 

0.5 

4 

654 

S3900St 

636 

700 

25 

8 

938 

S2060C 

613 

300* 

0.5 

4 

654 

S3900SFt 

636 

750 

25 

8 

938 

*JAN>type versions also available 

^IPRMS 

*VqRXM 

^VpBOM 1 

tITR - Integrated Thyristor/Rectifier 
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Silicon Controlled Rectifier Product Classification Chart 


Type 

Page 

VdROM 

(Max.) 

Pgm 

<T(RMS) 

(Max.) 

File 

Type 

Page 

VdROM 

(Max.) 

Pgm 

•T(RMS) 

(Max.) 

File 

No. 

No. 

V 

w 

A 

No. 

No. 

No. 

V 

w 

A 

No. 

S3901Mt 

636 

600 

25 

8 

938 

S6210A 

650 

100 

40 

20 

418 

S3901MFt 

636 

650 

25 

8 

938 

S6210B 

650 

200 

40 

20 

418 

S3901St 

636 

700 

25 

8 

938 

S6210D 

650 

400 

40 

20 

418 

S4060A 

642 

100" 

0.5 

10 

1306 

S6210M 

650 

600 

40 

20 

418 

S4060B 

642 

200" 

0.5 

10 

1306 

S6220A 

650 

100 

40 

20 

418 

S4060C 

642 

300" 

0.5 

10 

1306 

S6220B 

650 

200 

40 

20 

418 

S4060D , 

642 

400" 

0.5 

10 

1306 

S6220D 

650 

400 

40 

20 

418 

S4060E 

642 

500" 

0.5 

10 

1306 

S6220M 

650 

600 

40 

20 

418 

S4060F 

642 

50" 

0.5 

10 

1306 

S6420A 

653 

100 

40 

35 

578 

S4060M 

642 

600" 

0.5 

10 

1306 

S6420B 

653 

200 

40 

35 

578 

S4060N 

642 

800" 

0.5 

10 

1306 

S6420D 

653 

400 

40 

35 

578 

S4060S 

642 

700" 

0.5 

10 

1306 

S6420M 

653 

600 

40 

35 

578 

S4060U 

642 

25" 

0.5 

10 

1306 

S6493M 

658 

600 

40 

35 

247 

S5800B 

644 

200 

13 

5 

1051 

S7310B 

660 

200 

40 

40 

975 

S5800C 

644 

300 

13 

5 

1051 

S7310C 

660 

300 

40 

40 

975 

S5800D 

644 

400 

13 

5 

1051 

S7310D 

660 

400 

40 

40 

975 

S5800E 

644 

500 

13 

5 

1051 

S7310E 

660 

500 

40 

40 

975 

S5800M 

644 

600 

13 

5 

1051 

S7310M 

660 

600 

40 

40 

975 

S6200A 

650 

100 

40 

20 

418 

S7310N 

660 

800 

40 

40 

975 

S6200B 

650 

200 

40 

20 

418 

S7410M 

663 

600 

40 

35 

408 

S6200D 

650 

400 

40 

20 

418 

S7412M 

663 

600 

40 

35 

724 

S6200M 

650 

600 

40 

20 

418 








flTR - Integrated Thyristor/Rectifier ^VdrxM 
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Guide to Product Selection 
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GUIDE TO PRODUCT SELECTION 


Power Transistors Product Matrix 


Hometaxial-Base (Single-Diffused) N-P-N Types 


TO-205MD/TO-39 TO-213MA/TO-66 


T0-213MAn-0-66 



Icmax. = 3 A 

Icmax. = 7 A 

fTtyp. = 0.8 MHz 

frtyp. = 1 MHz 

TO-220 

TO-220 

2N6478 

2N5496 

Family 

Family 


2N1479 

VCEO = 40 V 
hpE = 20-60 
@ 0.2 A 
Pj = 5 W 

BDX24 

40250 

VCEO = 40 V 
hpE = 25-100 
@1.5 A 
Pj = 29 W 

2N5296 

VCEO = 40 V 
hpE = 30-120 
@1 A 
Pj = 36 W 

2N6263 

VceO = 120V 
hpE = 20-100 
@0.5 A 
Pj = 20 W 

2N1482 

2N3054 

2N5298 

2N3441 

VceO = 55V 

VcEO = 55 V 

VcEO = 60 V 

VceO = 140V 

hpE = 35-100 

Iife = 25-150 

hpE = 20-80 

hpE = 25-100 

@0.2 A 

@0.5 A 

@1.5 A 

@0.5 A 

Pt = 5W 

Pt = 25 W 

Pj = 36 W 

Pt = 25 W 


RCA3441 

VcEO = 120V 

hpE = 20-150 
@0.5 A 
Pt = 36 W 


2N5490 

VceO = 40V 
hpE = 20-100 
(®2A 
Pj = 50 W 






















GUIDE TO PRODUCT SELECTION 


Power Transistors Product Matrix 


Epitaxial-Base N-P-N and P-N-P Types 


Icmax. = -3.5 A 
frtyp. = 20 MHz 
TO-205MD/TO-39 

Icmax. = 6 A 
fjtyp. = 8 MHz 
TO-213MA/TO-66 

Icmax. = -6 A 
fjtyp. = 10 MHz 
TO-213MA/TO-66 

Icmax. = 7 A 
fjtyp. = 8 MHz 
TO-220 

Icmax. = -7 A 
fjtyp. = 10 MHz 
TO-220 

Icmax. = 15 A 
fjtyp. = 6 MHz 
TO-204MAn*O-3 

Icmax. = 15 A 
fjtyp. = 8 MHz 
TO-204MA/TO-3 

2N5783 

Family 

P-N-P 

2N6374 

Family 

N-P-N 

2N5954 

Family 

P-N-P 

2N6292 

Family 

N-P-N 

2N6107 

Family 

P-N-P 

2N3716 

Family 

N-P-N 

2N6472 

Family 

N-P-N 

2N5783 

VcEO = -40V 
-hpE = 20-100 
@-1.6 A 
Pj = 10W 

2N6374 

VceO = 40V 
hpE = 20-100 
@3 A 
Pj = 40 W 

2N5956 

VcEO = -40 V 

hpE = 20-100 
@-3A 
Pj = 40 W 

2N6669 

VceO = 30V 
hpE = 20-100 
@5A 
Pj = 40W 

2N6111 

VcEO = -30V 
hpE " 30-150 
@-3 A 
Pj = 40 W 

2N6569 

VCEO = 40 V 
hpE= 15-120 
@4 A 
Pj= 100 W 

2N6470 

VcEO = 40V 
hpE = 20-150 
@5 A 
Pj = 125 W 

2N5782 

VCEO = -50 V 

hpE = 20-100 

@-1.2 A 
Pj = low 

2N6372 

VCEO = 80 V 

hpE = 20-100 
@2A 
Pj = 40 W 

2N5954 

VceO = -80V 
hpE = 20-100 

@-2A 
Pj = 40 W 

2N6292 

VceO = 70V 
hpE = 30-150 
@2A 
Pj = 40 W 

2N6107 

VCEO = -70 V 
hpE = 30-150 
@-2A 
Pj = 40 W 

2N3055 

VcEO = 60 V 
hpE = 20-70 
@4 A 
Pj = 115 W 

2N6471 

VcEO = 60 V 
hpE = 20-150 
@5 A 
Pj = 125W 

2N5781 

VcEO = -65V 
hpE = 20-100 
@-1 A 
Pj = low 

2N6465 

VCEO = 80 V 
hpE= 15-150 
@1.5A 
Pj = 40 W 

2N6467 

VCEO = -100V 
hpE= 15-150 
@-1,5 A 
Pj = 40 W 

2N6473 

VcEO = 100V 
hpE = 15-150 
@ 1.5 A 
PT = 40 W 

2N6475 

VCEO = -100V 
hpE= 15-150 
@-1.5 A 
Pj = 40 W 

2N3716 

VcEO = 80 V 
hpE “ 30 
@3 A 
Pj = 150 W 

2N6472 

VcEO = 80 V 
hpE = 20-150 
@5 A 
Pt = 125W 


2N6466 

VceO= 120V 
hpE = 15-150 
@ 1.5 A 
Pj = 40 W 

2N6468 

VCEO = V 

hpE = 15-150 
@-1.5 A 
Pj = 40 W 

2N6474 

VcEO = ‘•20 V 
hpE = 15-150 
@1.5 A 
Pj = 40 W 

2N6476 

VcEO = -120V 
hpE= 15-150 1 
@-1.5 A 
Pj = 40 W 

2N5878 

VCEO = 60 V 
hpE = 20-100 
@4 A 
PT= 150W 



Icmax. = “15 A 
fjtyp. = 16 MHz 
TO-204MA/TO-3 

Icmax. = 15 A 
fjtyp. = 8 MHz 
TO-220 

Icmax. = -15 A 
fjtyp. = 8 MHz 
TO-220 

Icmax. = 30 A 
fjtyp. = 8 MHz 
TO-204MA/TO-3 

Icmax. = 20 A 
fjtyp. = 4 MHz 
TO-204MA/TO-3 

Icmax. = “20 A 
fTtyp. = 4 MHz 
TO-204MA/TO-3 

2N6247 

Family 

P-N-P 

2N6488 

Family 

N-P-N 

2N6491 

Family 

P-N-P 

2N5303 

Family 

N-P-N 

RCA8638 

Family 

N-P-N 

RCA9116 

Family 

P-N-P 

2N6S94 

VcEO = -40V 
hpE= 15-200 
@ -4 A 
Pj= 100 W 

2N6486 

VcEO = 40 V 
hpE = 20-150 
@5A 
Pj = 75 W 

2N6489 

VCEO = -40 V 
hpE = 20-150 
@-5 A 
Pj = 75 W 

2N5301 

VcEO = 40V 
hpE = 15-60 
@15A 
Pj = 200 W 

RCA8638E 

VcEO = 100V 
hpE= 10-100 
@7.5 A 
Pj = 200 W 

RCA9116E 

VCEO = -100 V 

hpE= 10-100 

@ -7.5 A 
PT = 200 W 

2N5875 

VcEO = -60V 
hpE = 20-100 
@ -4 A 
Pj=150W 

2N6487 

VceO = 60V 
hpE = 20-150 
@5A 
Pj = 75 W 

2N6490 

VcEO = -60 V 
hpE = 20-150 
@-5A 
Pj = 75W 

2N5302 

VcEO = 60 V 
hpE = 15-60 
@15 A 
PT = 200 W 

RCA3773 

VceO= 140V 
hpE = 15-60 
@8A 
Pj= 150W 

2N6609 

VcEO = -140V 
hpE = 15-60 
@-8 A 
PT=150W 

2N5880 

VcEO = -80 V 

hpE = 20-100 
@-6A 
Pj=160W 

2N6488 

VCEO = 80 V 
hpE = 20-150 
@5A 
Pj = 75 W 

2N6491 

VcEO = -80 V 
hpE = 20-150 
@-5 A 
Pj = 75 W 

2N5303 

VceO = 80V 
hpE = 15-60 
@ 10A 
Pj = 200W 

RCA8638C 

VceO = 140V 
hpE = 25-150 
@ 5 A 
Pj = 200W 

RCA9116C 

VcEO = -140V 
hpE = 25-150 
@-5 A 
Pj = 200 W 

2N6248 

VCEO = -100V 
hpE = 20-100 
@-5A 
Pj = 125 W 


MJ15003 

VCEO = 140 V 
hpE = 25-150 
@5A 
Pj = 250 W 

MJ15004 

VcEO = -140V 
hpE = 25-150 
@-5 A 
Pj = 250 W 
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GUIDE TO PRODUCT SELECTION 

Power Transistors Product Matrix 
High-Speed-Switching N-P-N and P-N-P Types 


Icmax. = 1 A 
frtyp.=.100MHz 
TO-206MD/TO^ 


Icmax. = 2 A 
frtyp. = 75 MHz 
TO-206MD/TO29 


2N3053 

VcEO = 40 V 
hpE = 50-250 
@0.15 A 
PT = 5W 


2N2270 

VcE 0 = 45V 
hpE = 50-200 
@0.15 A 
PT = 5 W 


2N2102 

VcE 0 = 65V 
hpE = 40-120 
@0.15 A 
Pj = 5W 


2N2405 

VcEO = 90 V 
hpE = 60-200 
@0.15 A 
Pt = 5W 


2N4037 

VCEO = -40 V 
hpE = 50-250 
@-0.15 A 
Pj = 7W 


2N4036 

VcEO = -65 V 
hpE = 40-140 
@-0.15 A 
Pj = 7 W 


2N4314 

VcEO = -65 V 
hpE = 50-250 
@-0.15 A 
Pj = 7W 


2N5321 

VceO = 50V 
hpE = 40-250 
@0.5 A 
Pj= low 


2N5320 

VcEO = 75 V 
hpE = 30-130 
@0.5 A 
Pj = 10W 


2N5322 

VCEO = -75 V 
hpE = 30-130 
@ -0.5 A 
Pt = iow 


2N5202 

VcEO = 50V 
hpE= 10-100 
@4 A 
Pt = 35 W 


2N3878 

VceO = 50V 
hpE = 20 min. 
@4A 
Pj = 35 W 


2N6500 

VceO = 90V 
hpE= 15-60 
@3 A 
Pj = 35 W 


Icmax. = 7 A 
iTtyP- = 100 MHz 
TO-220 

Icmax. = 12 A 
frtyp. = 150 MHz 
Radial Pkg. 

Icmax. = 20 A 
fjlyp. = 90 MHz 
TO-204MA/TO-3 

Icmax. = 30 A 
frtyp. = 100 MHz 
TO-204MA/TO-3 


Icmax. = 50 A 
frtyp. = 100 MHz 
Modified TO-3 

2N6704 

Family 

N-P-N 

2N6480 

Family 

N-P-N 

2N5038 

Family 

N-P-N 

2N5671 

Family 

N-P-N 

2N6688 

Family 

N-P-N 

2N6033 

Family 

N-P-N 

BUW84A 

2N6702 

VcEO = 90V 
hpE = 20 min. 
@5A 
Pj = 50 W 

2N6479 

VceO = 60V 
hpE = 20-300 
@12A 
Pj = 87 W 

2N5039 

VcEO = 75 V 

hpE = 20-100 
@10A 
Pj=140W 

2N5671 

VceO = 120V 
hpE = 20 min. 
@20 A 
Pt=140W 

2N6686 

VcEO= 160V 
hpE = 15 min. 

@25 A 
Pj = 200 W 

2N6032 

VcEO = 90 V 
hpE = 10-50 
@50 A 
Pt= 140W 

BUW84B 

2N8703 

VcEO = 110V 
hpE = 20 min. 
@5A 
Pj = 50 W 

2N6480 

VceO = 80V 
hpE = 20-300 
@12 A 
PT = 87 W 

2N5038 

VCEO = 90 V 

hpE = 20-100 
@12 A 
Pj= 140W 

2N5672 

VcEO = 90 V 
hpE = 20 min. 
@20 A 
Pr= 140W 

2N6687 

VcEO = 160V 
hpE = 15 min. 
@25 A 
Pj = 200 W 

2N8033 

VceO= 120V 
hpE = 10-50 
@40 A 
Pr=140W 


BUW84C 

2N8704 

VceO = 130V 
hpE = 20 min. 
@5A 
Pt = 50W 


2N6354 

VcEO = 120V 
hpE = 10-100 
@10A 
Pj= 140W 


VCEO = 200 V 
hpE = 15 min. 
@25 A 
Pj = 200W 
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Power Transistors Product Matrix 


High-Voltage N-P-N and P-N-P Types 


Icmax. = 1A 

Icmax. = -1 A 

Icmax. = 5 A 

Icmax. = -5 A 

Icmax. = 7 A 

Icmax. = 5 A 

frtyp. = 25 MHz 

frtyp. = 35 MHz 

fjtyp. = 25 MHz 

frtyp. = 30 MHz 

frtyp. = 7 MHz 

frtyp. = 5 MHz 

TO-205MD/TO-39 

TO-205MD/TO-39 

TO-213MA/TO-66 

TO-213MA/TO-66 

TO-213MA/TO-86 

TO-204MA/TO-3 

2N3439 

2N5415 

2N3585 

2N6213 

2N6079 

2N5240 

Family 

Family 

Family 

Family 

Family 

Family 

N-P-N 

P-N-P 

N-P-N 

P-N-P 

N-P-N 

N-P-N 

40346 

RCA1A16 

2N3583 

2N6211 

2N6078 

2N5239 

VceR = 175V 

VCEO = -100V 

VcEO = 175V 

VcEO = -225 V 

VcEO = 250 V 

VcEO = 225V 

hpE = 25 

hpE = 40-250 

hpE = 40-200 

hpE= 10-100 

hpE= 12-70 

hpE = 20-80 

@ 10 mA 

@ -10 mA 

@ 0.75 A 

@-1 A 

@1.2 A 

@2A 

Pj = low 

Pj = low 

Pj = 35 W 

Pj = 35 W 

Pt = 45 W 

Pt = 100W 

2N3440 

2N5415 

2N3584 

2N6213 

2N6077 

2N5240 

VcEO = 250 V 

VcEO = -200 V 

VCEO = 250 V 

VcEO = -350V 

VcEO = 275V 

VceO = 300V 

hpE = 40-160 

hpE = 35-150 

hpE= 25-100 

hpE= 10-100 

hpE= 12-70 

hpE = 20-80 

@ 20 mA 

@ -50 mA 

@1 A 

@-1 A 

@2A 

@2A 

Pj = 10W 

Pt = low 

Pt = 35 W 

Pt = 35 W 

Pt = 45 W 

Pt = 100W 

2N3439 

2N5416 

2N3585 

2N6214 

2N6079 

2N5840 

VcEO = 350 V 

VceO = -300V 

VcEO = 300V 

VcEO = -400 V 

VcEO = 350 V 

VcEO = 350 V 

hpE “ 40-160 

hpE = 30-120 

hpE = 25-100 

hpE = 10-100 

hpE = 12-50 

hpE = 10-50 

@ 20 mA 

@ -50 mA 

@1 A 

@-1 A 

@1.2 A 

@2A 

pt = iow 

Pj = low 

Pt = 35 W 

Pt = 35 W 

Pt = 45 W 

pt = ioow 


Icmax. = 10 A 

Icmax. = 8 A 

Icmax. = 7 A 

Icmax. = 10 A 

Icmax. = 8 A 

Icmax. = 15 

Icmax. = 15 A 

frtyp. = 6 MHz 

frtyp. = 15 MHz 

frtyp. = 2 MHz 

frtyp. = 20 MHz 

^TWP* = 20 MHz 

frtyp. = 20 MHz 

frtyp. = 20 MHz 

TO-204MA/TO-3 

TO-204MAn-O-3 

TO-204MA/TO-3 

TO-204MA/TO-3 

TO-204MA/TO-3 

TO-204MA/TO-3 

TO-211MA/TO-61 

2N6251 

2N6308 

2N6510 

RCA8768 

2N8673 

2N8878 

2N6693 

Family 

Family 

Family 

Family 

Family 

Family 

Family 

N-P-N 

N-P-N 

N-P-N 

N-P-N 

N-P-N 

N-P-N 

N-P-N 

2N6249 

2N6306 

2N85‘fO 

RCA8766 

2N6671B 

2N6674B 

2N6689B 

VcEO = 200 V 

VceO = 250V 

VcEO = 200V 

VcEO = 350 V 

VcEO = 300 V 

VcEO = 300 V 

VcEO = 300 V 

hpE= 10-50 

hpE = 15-75 

hpE= 10-50 

hpE= 100 

hpE = 10-40 

hpE = 8-20 

hpE = 8-20 

@ 10 A 

@3 A 

@3 A 

@6 A 

@5 A 

@10A 

@ 10 A 

PT = 175W 

Pt= 125 W 

PT = 120W 

PT = 150W 

Pt= 100W 

PT = 175W 

PT = 175 W 

2N6250 

2N6307 

2N6514 

RCA8766B 

2N8672B 

2N6676B 

2N6690B 

VCEO = 275 V 

VCEO = 300 V 

VcEO = 300V 

VcEO " 400 V 

VceO = 350V 

VcEO = 300 V 

VcEO = 400 V 

hpE = 8-50 

hpE = 15-75 

hpE= 10-50 

hpE = 100 

hpE= 10-40 

hFE = 8 

hpE = 8-20 

@ 10 A 

@3 A 

@5 A 

@6 A 

@5 A 

@15 A 

@ 10 A 

Pt= 175W 

Pt = 125 W 

PT = 120 W 

Pt= 150W 

Pt = 150W 

PT = 175 W 

Pt = 175 W 

2N6251 

2N6308 

2N8513 

RCA8766D 

2N6673B 

2N6678B 

2N6693B 

VceO = 350V 

VcEO = 350 V 

VceO = 350V 

VcEO “ 450 V 

VcEO = 400 V 

VCEO = 400 V 

VceO = 400V 

hpE = 6-50 

hpE = 12-60 

hpE “ 10-50 

hpE= 100 

hpE= 10-40 

hpE = 8 

hpE = 8 

@10A 

@3 A 

@ 4 A 

@6 A 

@5 A 

@15 A 

@15 A 

PT = 175W 

Pt = 125W 

PT= 120W 

Pt = 150W 

Pt = 150 W 

PT = 175 W 

Pt= 175 W 


■ SwitchMax transistor. 
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Power Transistors Product Matrix 
Monolithic Darlington N-P-N and P-N-P Types 


Icmax. = -10 A 
frtyp. 40 MHz 
TO-220 

Icmax. = 10 A 
frtyp. = 60 MHz 
TO-220 

Icmax. = 10 A 
frtyp. = 80 MHz 
TO-204MA/TO-3 

Icmax. = -10 A 
frtyp. = 40 MHz 
TO-204MA/TO-3 

Icmax. = 20 A 
frtyp. = 15 MHz 
TO-204MA/TO-3 

Icmax. = -20 A 
frtyp. = 50 MHz 
TO-204MA/TO-3 

Icmax. = 8 A 
frtyp. = 60 MHz 
TO-213MA/Ta66 

Icmax. = 10 A 
frtyp. = 20 MHz 
TO-204MA/TO-3 

2N6668 

Family 

P-N-P 

2N6388 

Family 

N-P-N 

2N6385 

Family 

N-P-N 

2N6850 

Family 

P-N-P 

2N6284 

Family 

N-P-N 

2N8287 

Family 

P-N-P 

2N8537 

Family 

N-P-N 

RCA8788 

Family 

N-P-N 

2N66^ 

VceO = -40V 
hpE= 1k-20k 
@-3A 
Pt = 65 W 

2N6386 

VcEO = 40 V 
hpE= 1k-20k 
@3 A 
Pj = 65 W 

2N6055 

VceO = 60V 
hFE = 0.75k-18k 
@4 A 
Pt= 100 W 

2N8648 

VceO = -40V 
hpE=1k-20k 
@-5 A 
Pj = 70 W 

2N8282 

VcEO = 60 V 
hpE = 0.75k-18k 
@10A 
Pt = 160 W 

2N6285 

VcEO = -60 V 
hpE = 0.75k-18k 
@-10 A 
Pt = 160 W 

2N6534 

VceO = 80V 
hpE= Ik-lOk 
@5 A 
Pt = 36 W 

RCA6786 

VCEO = 350 V 
hpE = 100 
@6 A 
Pt = 150 W 


2N6387 

VceO = 60V 
hpE = 1k-20k 
@5 A 
Pj = 65 W 

2N6383 

VCEO = 40 V 
hpE = 1k-20k 
@5 A 
Pj= 100W 

2N6649 

VcEO = -60 V 
hpE= 1k-20k 
@-5A 
Pt = 70 W 

2N6283 

VcEO = 80 V 
hpE = 0.75k-18k 
@10A 
Pt = 160 W 

2N6286 

VCEO = -80 V 
hpE = 0.75k-18k 
@-10 A 
Pt = 160 W 

2N6535 

VcEO = 100V 
hpE = 0.5k-10k 
@3 A 
Pt = 36 W 

RCA8768B 

VcEO = 400 V 

hpE = 100 
@6A 
Pt= 150 W 

2N6668 

VceO = -80V 
hpE= 1k-20k 
@-5A 
Pj = 65 W 

2N6388 

VCEO = 80 V 
hpE=1k-20k 
@5 A 
Pj = 65 W 

2N6385 

VcEO = 80V 
hpE=1k-20k 
@5 A 
Pj=100W 

2N6650 

VCEO = -80 V 
hpE = 1k-20k 
@-5 A 
Pt = 70 W 

2N6284 

VCEO = 100V 
hpE = 0.75k-18k 
@10A 
Pt=160W 

2N6287 

VcEO = -100V 
hpE = 0.75k-18k 
@-10A 
Pt = 160 W 

2N6536 

VcEO = 100V 
hpE = Ik-1 Ok 
@5 A 
Pt = 36 W 

RCA8788D 

VCEO = 450 V 
hpE = 100 
@6A 
Pt=150W 


2N6533 

VcEO = 120V 
hpE = 1k-20k 
@3 A 
Pj = 65 W 

2N6578 

VceO = 120V 
hpE = 2k-20k 
@4 A 
PT = 120 W 


2N6537 

VceO = 120V 
hpE= Ik-lOk 
@3 A 
Pt = 36W 
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Transistors for Audio-Amplifier Applications 


RCA 

Types 

NPN 

or 

PNP 

Package 

HPE 

o 

< 

o 

m 

^CER 

Pt 

Full Complementary Output Darlington Pairs 

2N6385 

NPN 

TO-3 

1000 

5A/3V 

80V 

100W 

2N6650 

PNP 

TO-3 

1000 

-5A/3V 

-80V 

70W 

BDX33 

NPN 

TO-220 

750 

4A/3V 

100 V 

70W 

BDX34 

PNP 

TO-220 

750 

^A/-3V 

-100V 

70W 

2N6284 

PNP 

TO-3 

750 

-10A/-3V 

-100V 

160W 

2N6287 

NPN 

TO-3 

750 

10A/3V 

100 V 

160W 

Full Complementary Output Transistor Pairs 

2N3055 

NPN 

TO-3 

20 

4A/4V 

70V 

115W 

BDX18 

PNP 

TO-3 

20 

-4A/-4V 

-70V 

115W 

2N6292 

NPN 

TO-220 

30 

3A/4V 

80 V 

40W 

2N6107 

PNP 

TO-220 

30 

-3A/-4V 

-80V 

40W 

2N6488 

NPN 

TO-220 

20 

5A/4V 

85 

75W 

2N6491 

PNP 

TO-220 

20 

-5A/-4V 

-85V 

75W 

BD239-243 

NPN 

TO-220 

15 

3A/4V 

100V 

70W 

BD240-244 

PNP 

TO-220 

15 

-3A/-4V 

-100V 

70W 

RCA1 AOS 

PNP 

TO-39 

50 

-0.15A/-4V -75V 

7W 

RCA1 A06 

NPN 

TO-39 

50 

0.15A/4V 

75V 

5W 

RCA1C05 

NPN 

TO-220AB 

20 

3A/4V 

50V 

40W 

RCA1 C06 

PNP 

TO-220AB 

20 

-3A/-4V 

-50V 

40W 

BD750 

PNP 

TO-204MA 

15 

-7.5A/-2V 

-100V 

200W 

BD751 

NPN 

TO-204MA 

15 

7.5A/2V 

100 V 

200W 

BD750C 

PNP 

TO-204MA 

25 

-5A/-2V 

-140V 

250W 

BD751C 

NPN 

TO-204MA 

25 

5A/2V 

MOV 

250W 

BD500 

PNP 

TO-220AB 

15 

-5A/-4V 

-55V 

75W 

BD500B 

PNP 

TO-220AB 

20 

-3.5A/-4V 

-85V 

75W 

BD501B 

NPN 

TO-220AB 

20 

3.5A/4V 

85V 

75W 

RCA1C10 

NPN 

TO-220 

50 

1 .5 A/4 V 

40V 

40W 

RCA1C11 

PNP 

TO-220 

50 

-1.5A/-4V 

-40V 

40W 

RCA8638C 

NPN 

TO-3 

15 

8A/4V 

MOV 

200W 

RCA9116C 

PNP 

TO-3 

15 

-8A/4V 

-MOV 

200W 

RCA8638C 

NPN 

TO-3 

15 

8A/4V 

MOV 

200W 

RCA9116C 

PNP 

TO-3 

15 

-8A/4V 

-MOV 

200W 


Quasi Complementary Output Transistors 


2N3055 

NPN 

TO-3 

20 

4A/4V 

70V 

115W 

2N3055 

(Hometaxial) 

NPN 

TO-3 

20 

5A/4V 

80V 

150W 

2N3442 

NPN 

TO-3 

20 

3A/2V 

150 V 

150W 

2N3772 

NPN 

TO-3 

15 

10A/4V 

70V 

250W 

2N3773 

NPN 

TO-3 

15 

8A/4V 

160 V 

250W 

2N5298 

NPN 

TO-220 

20 

5A/4V 

75V 

75W 

2N5496 

NPN 

TO-220 

20 

3,5A/4V 

70V 

36W 

2N6103 

NPN 

TO-3 

20 

5A/4V 

75V 

75W 

2N6292 

NPN 

TO-220 

30 

2.5A/4V 

80V 

40W 

2 N 6488 

NPN 

TO-220 

20 

5A/4V 

90V 

75W 

2N6510 

NPN 

TO-3 

10 

4A/3V 

300V 

120W 

BD550 

NPN 

TO-204MA 

15 

4A/4V 

130 V 

150W 


RCA 

Types 

NPN 

or 

PNP 

Package 

lU 

u. 

X 

< 

o 

m 

^CER 

Pt 

Quasi Complementary Output Transistors (Cont'd) 

BD550B 

NPN 

TO-204MA 

10 

2A/4V 

275V 

150W 

BUX18 

NPN 

TO-3 

10 

4A/3V 

375V 

120W 

RCA1 A03 

NPN 

TO-39 

70 

0.3A/4V 

95V 

10W 

RCA1 A04 

PNP 

TO-39 

70 

-0.3A/-4V 

-95V 

low 

RCA1 AOS 

PNP 

TO-39 

50 

-0.15A/-4V 

-75V 

7W 

RCA1 A06 

NPN 

TO-39 

50 

0.15A/4V 

75V 

5W 

RCA1 B01 

NPN 

TO-3 

20 

4A/4V 

95V 

115W 

RCA1 B04 

NPN 

TO-3 

15 

2A/5V 

200V 

150W 

RCA1B05 

NPN 

TO-3 

15 

2A/5V 

250V 

150W 

RCA1 B06 

NPN 

TO-3 

10 

4A/4V 

100 V 

150W 

RCA1 B09 

NPN 

TO-3 

40 

2A/5V 

250V 

150W 

RCA1C03 

NPN 

TO-220 

50 

1 A/4V 

100 V 

40 W 

RCA1C04 

PNP 

TO-220 

50 

-1 A/-4V 

-100V 

40 W 

RCA1 COO 

NPN 

TO-220 

20 

4A/4V 

65 V 

75W 

RCA1C12 

NPN 

TO-220 

40 

1 A/2V 

120V 

40W 

RCA1C13 

PNP 

TO-220 

40 

-1 A/2V 

-120V 

40W 


Complementary Driver Pairs/Predrivers 


2N2102 

NPN 

TO-39 

25 

0.1 A/5V 

100 V 

5W 

2N3440 

NPN 

TO-39 

40 

20 mA/10V 

400V 

low 

2N4036 

PNP 

TO-39 

50 

0.15A/10V 

65 V 

7W 

2N5320 

NPN 

TO-39 

40 

0.5A/4V 

90V 

low ■ 

2N5322 

PNP 

TO-39 

40 

-0.5A/-4V 

-90V 

10W 

2N5415 

PNP 

TO-39 

20 

-50mA/-10V 

-300V 

low 

BD239-243 

NPN 

TO-220 

15 

3A/4V 

100 V 

70W 

BD240-244 

PNP 

TO-220 

15 

-3A/-4V 

-100V 

70W 

RCA1 A01 

NPN 

TO-39 

40 

0.01 A/4V 

70V 

5W 

RCA1 A09 

NPN 

TO-39 

20 

0.01 A/10V 

175V 

low 

RCA1 A10 

PNP 

TO-39 

40 

-0.01A/-10V 

-175V 

low 

RCA1 A15 

NPN 

TO-39 

20 

0.01 A/10V 

100 V 

10W 

RCA1A16 

PNP 

TO-39 

40 

-0.01 A/-10V 

-100V 

low 

RCA1E02 

NPN 

TO-66 

30 

0.3A/2V 

175V 

35W 

RCA1E03 

PNP 

TO-66 

30 

-0.3A/-2V 

-175V 

35W 

Protection Circuit Types 

RCA1 A18 

NPN 

TO-39 

40 

0.01 A/4V 

10V 

5W 

RCA1 A19 

PNP 

TO-39 

40 

-0.01 A/-4V 

-10V 

7W 


Input Device Types 


RCA1 A02 

PNP 

TO-39 

30 

-0.1A/-10V -50V 7W 

RCA1 All 

NPN 

TO-39 

40 

0.01A/10V 175V low 
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Power Hybrid Comparison Chart 

Multi-Purpose High-Power Operational Amplifiers 

HC2000H 



Schematic diagram of type HC2000H operational amplifier. 


HC2500 


+ Vs 



92CS- 210 


Schematic diagram of type HC2500 operational amplifier. 


HC2000H - Applications HC2500 - Applications 

Motor control, magnetic-deflection amplifiers, solenoid Low-distortion, high-power amplifiers for audio and other 

driver, low-frequency oscillator amplifier, voltage regu- end uses where Internal overload protection is not required, 

lators, constant current source, inverting and non-inverting 
unity-gain amplifier. 


and HC2500 
Features: 

Bandwidth: 30 kHz at 60 W 

High power output: up to 100 W (rms) 

Single or split power supply: 

30 to 75 V single, ±15 to ±37.5 V split 


COMPARISON CHART 


TYPE 

IM DIST. 
@ 200 mW 

OUTPUT 

PROTECTION 

NETWORK 

OPERATING 

MODE 

FREQUENCY 

COMPENSATION 

COMMUTATING 

DIODES 

HC^OOH 


YES 

CLASS B 

LC FILTER 
ON OUTPUT 

YES 

HC2500 

0.06% 

NO 

CLASS AB 

CAPACITOR ON 

signal terminals 

NO 


Socket for both types: RCA part DG-293A, or 

Electronic Essentials, 210 Elizabeth St., New York, N.Y. 10012, Part No. MS5-1000 


Ratings and Features for HC2000H 


Ratings: 

SUPPLY VOLTAGE: 

Between leads 1 and 10 75 V 

OUTPUT CURRENT (peak) 7 A 

OPERATING TEMPERATURE RANGE ... -55 to +150OC 
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Triac Product Matrix 


RCA 

Triacs 

TO-205MA/TO-5 

Modified 

Mod. TO-205MA/TO-5 With 
Heat Radiator 

TO-202AB 

VERSATAB 


It(rms) 

2.5A 

2.5A 

2.5A 

2.5A 




2.5A 

2.5A 

2.5A 


Itsm(60Hz) 

WEEM 

25A 

25A 

25A 




25A 

25A 

25A 


VdROM(V) 

50 


T2301F 

T2302F 


T2310F 

T2311F 

T2312F 

T2313F 

T2320F 

T2327F 



100 


T2301A 

T2302A 

2N5754 

T2310A 

T2311A 

T2312A 

T2313A 

T2320A 

T2327A 



200 

T2300B 

T2301B 

T2302B 

2N5755 







•o 


300 









T2320C 


•c 

c 


400 

T2300D 

T2301D 

T2302D 

2N5756 

T2310D 

T2311D 

T2312D 

T2313D 

T2320D 


(0 

w 




bbhi 

IHHI 


mm 

imHii 


i^mH 




600 








T2313M 




iGj(mA) 


3 

4 

10 

25 

3 

4 

10 

25 

3 

5 



DDIBH 

3 

4 

10 

40 

3 

4 

10 

40 

3 

5 


Vgt(v) 

All Modes 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

OJ 

a> 

Vdrom(v) 

100 




T2306A 




T2316A 



(0 

X 

o 


200 




T2306B 




T2316B 



>1 


400 








T2316D 



o CO 

iGT(mA) 

I+, 111 + 




45 




45 



N 

Vgt(v) 

I+, 111+ 




1.5 




1.5 




'T(RMS) 



0.5A 

0.5A 







c 

Vdrom(V) 

200 



T2304B 

T2305B 







x-S 


400 



ERcMTiil 








6 2 
o o> 

Igt(>t^A) 

I+, III- 



10 

25 







'"o 


I-, 111+ 



10 

40 








Vgt(V) 

All Modes 



2.2 

2.2 








RCA 

Triacs 

TO-202AB 

VERSATAB 

TO-213MA/ 

TO-66 

rO-213MA/ 
TO-66 
With Heat 
Radiator 

TO-220AB 

VERSAWATT 

Standard 

'T(RMS) 

2.5A 

2.5A 



6A 

6A 


8A 

8A 

ISOWATT* 

8A 

•tSM(60 Hz) 

25A 

25A 

100A 


100A 

60A 

80A 

lOOA 

100A 

100A 


T2322F 

T2323F 





T2801F 

T2800F 

T2802F 

T2850F 


T2322A 

T2323A 





T2801A 



T2850A 

200 

T2322B 









T2850B 

300 

T2322C 

T2323C 








mmH 

400 

T2322D 

T2323D 

T2700D 

T4700D 

T2710D 





T2850D 

500 

T2322E 

T2323E 





B338HI 


|@S1 

T2850E 

600 








T2800M 

T2802M 

T2850M 


10 

25 

25 

30 

25 

25 

80 

25 

50 

25 


10 

40 

40 

80 

40 

60 

- 

60 

- 

60 

Vqt^V) All Modes 

2.2 

2.2 

2.2 

2.5 

2.2 

2.5 

4.0^ 

2.5 


2.5 

Zero Voltage 
Switch 












200 



T2706B 

T4706B 

T2716B 

T2506B 



T2806B 

T2856B 

400 





T2716D 





T2856D 

iGT(mA) I+, 111+ 



45 

45 

45 

45 



45 

45 

Vgt(V) I+, 111+ 



1.5 

1.5 

1.5 

1.5 



1.5 

1.5 


*ISOWATT — Mounting tab electrically isolated from electrodes ^l"*", III' only 
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GUIDE TO PRODUCT SELECTION 


Triac Product Matrix 


RCA 

Triacs 

TO-220AB 

VERSAWATT 


•t(RMS) 

6A 

10A 

6A 

8A 

10A 

12A 

12A 

12A 


•TSM<60 Hz) 

80A 

120 A 

BOA 

100 A 

110A 

115A 

120A 

120A 


VdROM<V) 50 










100 









■s 

200 

SC141B 

SC146B 



BTA22B 

BTA23B 

2N6342A 

2N6346A 

CO 

“a 

300 



BTA20C 

BTA21C 

BTA22C 

BTA23C 



c 

5 

400 

SC141D 

SC146D 

BTA20D 

BTA21D 

BTA22D 

BTA23D 

2N6343A 

2N6347A 

CO 

500 

SC141E 

SC146E 

BTA20E 

BTA21 E 

BTA22E 

BTA23E 




600 

SC141M 

SC146M 



BTA22M 

BTA23M 

2N6344A 

2N6348A 


iGT^niA) l+lll- 

50 

50 

80 

35 

25 

25 

50 

50 


I-. 111+ 

50* 

50 

- 

- 

60 

60 

- 

75 


Vgt(V) All Modes 

2.5 

2.5 

4 

2.5 

2.5 

2.5 

2 

2.5 


•|- only 


RCA 
T riacs 

Press-Fit 

(TO-203AA) 

Stud 

Isolated 

Stud 

TO-220AB 

VERSAWATT 


•T(RMS) 


10A 

15A 


10 

15 

10A 

15A 

15A 

15A 


ITSM{60 Hz) 


100A 

100 A 


100 A 

100 A 

100 A 

100A. 

150 A 

150 A 


VdROM(V) 

50 


T4101F 

T4100F 


T41 1 1 F 

T4110F 

T4121F 

T4120F 





100 











■s 


200 


2N5567 

2N5571 


2N5569 

2N5573 

T4121B 

T4120B 

MAC15-4 

MAC15A-4 

<0 

T3 


300 







T4121D 

T4120D 

MAC15-6 

MAC15A-6 

C 

5 


400 


2N5568 

2N5572 


2N5570 

2N5574 

T4121E 

T4120E 



CO 


500 


T4101E 

T4100E 


T4111E 

T4110E 

T4121M 

T4120M 

MAC15-8 

MAC15A-8 



600 


T4101M 

T4100M 


T4111M 

T4110M 






iGT^niA) 

l+lll- 


25 

50 


25 

50 

25 

50 

50 

50 



I-, 111+ 


40 

80 


40 

80 

40 

80 

- 

75 


vgt(v) 

All Modes 


2.5 

2.5 


2.5 

2.5 

2.5 

2.5 

2 

2.5 

S) 

vdrom(v) 

200 



T4106B 


T4117B 

T4116B 


T4126B 



^ O 


400 



T4106D 


T4117D 

T4116D 


T4126D 



>1 

Sw 


600 



T4106M 





T4126M 



iGT(mA) 

I+, 111+ 



45 


45 

45 


45 




Vgt<V) 

All Modes 



1.5 


1.5 

1.5 


1.5 




It(rms) 




6A 

10A 

15A 





c 

N O 

vdrom<v) 

200 




T4115B 

T4114B 

T4113B 





1-^3 
(A fo 


400 




T4115D 

T4114D 

T4113D 





W ki 

IGT^it^A) 

It III- 




50 

50 

50 






I-, 111+ 




80 

80 

80 






vgt(v) 

All Modes 




2.5 

2.5 

2.5 






28 







GUIDE TO PRODUCT SELECTION 


Triac Product Matrix 


RCA 



TO-220AB 

TO-238AA 








T riacs 



VERSAWATT 

Quick-Connect 

Press-Fit 


Stud 


Isolated Stud 


•T(RMS) 

16A 

16A 

25A 

25A 

30A 

30A 

30A 


40A 

30A 

40A 


ITSM(60 Hz) 

150 A 

150A 

300A 

300A 

300A 

300A 

300A 


300A 

300A 

300A 


Vdrom(v) 

50 

T6000F 

T6001 F 



T6401 F 


T6411F 



T6421 F 

T6420F 



100 












“E 


200 

T6000B 

T6001 B 

T6260B 

T6261B 

T6401 B 

2N5441 

T6411B 


2N5444 

T6421 B 

T6420B 

■o 


300 

T6000C 

T6001C 

T6260C 

T6261C 








1 

c/3 


400 

T6000D 

T6001 D 

T6260D 

T6261D 

T6401 D 

2N 5442 

T6411D 


2N5445 

T6421 D 

T6420D 


500 

T6000E 

T6001 E 

T6260E 

T6261E 

T6401 E 


T6411E 



T6421 E 

T6420E 



600 

T6000M 

T6001 M 

T6260M 

T6261M 

T6401M 

2N5443 

T6411M 


2N5446 

T6421M 

T6420M 


iGT(mA) 

1+ III- 

50 

80 

50 

80 

50 

50 

50 


50 

50 

50 



1*, 111+ 

80 

- 

80 

- 

80 

80 

80 


80 

80 

80 


vgt(v) 

All Modes 

2.5 

3 

2.5 

3 

2.5 

2.5 

2.5 


2.5 

2.5 

2.5 


vdrom(v) 

200 

T6006B 




T6407B 

T6406B 

T6417B 


T6416B 

T6427B 

T6426B 

a> 

at 


300 

T6006C 











to 

±: ^ 
>1 


400 

T6006D 




T6407D 

T6406D 

T6417D 


T6416D 

T6427D 

T6426D 


500 

T6006E 













600 

T6006M 




T6407M 

T6406M 

T6417M 


T6416M 

CM 

T6426M 

0) 

N 

iGT(fTiA) 

1+ 111+ 

45 




45 

45 

45 


45 

45 

45 


vgt(v) 

All Modes 

1.5 




1.5 

1.5 

1.5 


1.5 

1.5 

1.5 


IT(RMS) 





25A 

40A 

25A 

25A 

40A 




vdrom(v) 

200 





T6405B 

T6404B 

T6415B 

2N5806 

T6414B 



c 

T -2 


400 





T6405D 

T6404D 

T6415D 

2N5807 

T6414D 




500 








2N5808 




6 S 

O 0) 


600 








2N5809 





iGT(niA) 

I+, III- 





80 

80 

80 

80 

80 





I-, 111+ 





120 

120 

120 

150" 

120 




Vgt(V) 

All Modes 





3 

3 

3 

2.5^ 

3 




^4V for 111+ mode "80 mA for I' mode 
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GUIDE TO PRODUCT SELECTION 

SCR Product Matrix 


TO-202AB 

VERSATAB 


TO-220AB 

VERSAWATT 


TO-213MA/TO-66 


<T(RMS) 
ITSM<60 Hz) 


FTO* 

FTO* 

FTO* 

5A 

5A 

5A 

80A 

80A 

75A (Ipm) 


Vdrom 

15 


30 


50 


100 


200 


300 


400 


500 


600 

iGT(nriA) 

Vgt(V) 



GT(mA 


vgt(v) 





















































GUIDE TO PRODUCT SELECTION 


SCR Product Matrix 


RCA 

SCR's 

Isolated 

Stud 

TO-208MA/TO-48 

It(rms) 

20A 

35A 

25A 

Pulse 

Modulator 

35A 

FTO* 

35A 

FTO* 

35A 

FTO* 
40 A" 

•TSM(60 Hz) 

200A 

350A 

150A 

150A 

180 A 

180A 

400A 

VdROM 25 



2N681 





Vrrom(V) 50 



2N682 



2N3654 


100 

S6220A 

S6420A 

2N683 


2N3650 

2N3655 


150 



2N684 





200 

S6220B 

S6420B 

2N685 


2N3651 

2N3656 

S7310B 

250 



2N686 





300 



2N687 


2N3652 

2N3657 

S7310C 

400 

S6220D 

S6420D 

2N688 


2N3653 

2N3658 

S7310D 

500 



2N689 




S7310E 

600 

S6220M 

S6420M 

2N690 

S6493M 

S7410M 

S7412M 

S7310M 

800 







S7310N 

iGT(nnA) 

15 

40 

25 

80 

180 

180 

80 

vgt(v) 

2 

2 

3 

2 

3 

2 

3 


*FTO — Fast Turn-Off "ASCR (Asymmetrical Silicon Controlled Rectifiers) 


ITR Product Matrix 


For Horizontal-Deflection Circuits 


RCA 

ITRV 

TO-220AB 

VERSAWATT 


Trace 

Commutating 

(Retrace) 

It(RMS) 

8A 

8A 

ITSMI60 Hz) 

90A 

90A 

VdROM(V) 300 



400 



450 



500 

S3900E 


550 



600 


S3901 M 

650 

S3900MF 

S3901MF 

700 

S3900S 

S3901S 

750 

S3900SF 


iGT(fTiA) 

30 

45 

vgt(v) 

4 

4 


* Integrated Thyristor/Rectifiers 
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GUIDE TO PRODUCT SELECTION 

Packages 



TO-66 

With Heat Radiator 


VERSATAB 
JEDEC TO-202AB 


Press-Fit 

JEDEC 

TO-203AA 


VERSAWATT 
JEDEC TO-220AA 














GUIDE TO PRODUCT SELECTION 


Packages 



VERSAWATT 
JEDEC TO-220AB 


Quick Connect 
JEDEC TO-238 


H-1613 




Isolated Stud 
6-20 A Thyristors 
35 A SCR’s 


Press-Fit 


Radial 



Stud 

25-40 A Triacs 


Stud 



Isolated Stud 
25-40 A Triacs 



Power Hybrid 
Circuit 
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GUIDE TO PRODUCT SELECTION 

Power Devices Cross-Reference Guide 

(Industry Type to Equivalent RCA Type) 


This guide provides a quick reference to more than 2800 industry power devices (power transistors, silicon 
controlled rectifiers, and triacs) dnd their nearest RCA replacements. The nearest RCA device is determined on the 
basic of electrical similarity as well as package similarity. 



RCA 

Industry 

Replacement 

Type 

Type 


2N656 

2N2102 

2N1132 

2N4037 

2N1132A 

2N4037 

2N1420 

2N1711 

2N1507 

2N1711 

2N1565 

RCA1A01 

2N1565A 

RCA1A01 

2N1573 

40409 

2N1574 

40409 

2N1613S 

2N1613 

2N1711S 

2N1711 

12N1714 

2N1480 

2N1889 

2N699 

2N1893S 

2N1893 

2N1974 

RCA1A01 

2N1975 

RCA1A01 

2N1984 

RCA1A01 

2N1985 

RCA1A01 

2N1986 

2N3053. 

2N1987 

2N697 

2N1990 

BF257 

2N2034 

2N5784 

2N2049 

2N1711 

2N2102S 

2N2102 

2N2192 

2N1711 

2N2193 

2N1613 

2N2194 

2N699 

2N2195 

2N697 

2N2195A 

2N697 

2N2217 

2N697 

2N2218 

2N697 

2N2243 

2N1893 

2N2243A 

2N1893 

2N2270S 

2N2270 

2N2297 

2N1613 

2N2297S 

2N1613 

2N2303 

40315 

2N2410 

2N3053 

2N2537 

RCA1A06 

2N2538 

2N1711 

2N2800 

40406 

2N2846 

2N697 

2N2848 

2N697 

2N2863 

2N5321 

2N2864 

2N3053 

2N2868 

2N3053 

2N2958 

2N697 

2N2959 

2N1711 

2N3020 

2N1893 

2N3024 

2N4904 

2N3025 

2N4905 

2N3026 

2N4905 

2N3036 

2N5320 

2N3108 

2N2102 

2N3109 

2N1711 



RCA 

Industry 

Replacement 

Type 

Type 


2N3110 

2N3053 

2N3114 

BF257 

2N3122 

2N5321 

2N3133 

RCA1A05 

2N3134 

2N4037 

2N3171 

2N6254 

2N3172 

2N6246 

2N3173 

2N6247 

2N3174 

2N6248 

2N3183 

2N6246 

2N3184 

2N6246 

2N3185 

2N6247 

2N3186 

2N6248 

2N3195 

2N6246 

2N3196 

2N6246 

2N3197 

2N6247 

2N3198 

2N6248 

2N3202 

2N5783 

2N3203 

2N5781 

2N3208 

2N5783 

2N3224 

2N5415 

2N3225 

2N5415 

2N3226 

2N6253 

2N3233 

2N3442 

2N3234 

2N3055.2N6262 

2N3235 

2N3055 

2N3236 

2N6254 

2N3237 

2N5302 

2N3238 

2N5882 

2N3239 

2N5882 

2N3240 

2N5882 

2N3244 

2N5323 

2N3245 

2N5323 

2N3292 

2N697 

2N3300 

2N1711 

2N3418 

2N5320 

2N3444 

2N5321 

2N3445 

2N6471 

2N3446 

2N6472 

2N3447 

2N6471 

2N3448 

2N6472 

2N3464 

2N3053 

2N3665 

2N1893 

2N3672 

2N699 

2N3712 

2N3440.BF257 

2N3713 

2N3715 

2N3714 

2N3716 

2N3719 

2N5323 

2N3720 

2N5322 

2N3738 

2N3584 

2N3739 

2N3585 

2N3740 

2N5955 

2N3741 

2N5954 

2N3742 

2N3439,BF259 

2N3743 

2N6416,BFT19B 


Industry 

RCA 

Replacement 

Type 

Type 


2N3766 

2N3879,2N6373 

2N3767 

2N6372 

2N3774 

2N5783 

2N3775 

2N5781 

2N3778 

2N5783 

2N3779 

2N5781 

2N3782 

2N5783 

2N3788 

2N5840 

2N3789 

2N3791 

2N3790 

2N3792 

2N3795 

2N5415 

2N3863 

2N3055 

2N3864 

2N3442 

2N3865 

2N6262 

2N3902 

2N6308,BUX18C 

2N3945 

2N2102,2N2270 

2N4000 

2N5320 

2N4030 

2N4036 

2N4070 

2N6306 

2N4071 

2N6306 

2N4111 

2N4914 

2N4113 

2N4915 

2N4130 

2N3055 

2N4231 

2N4231A 

2N4232 

2N4232A 

2N4233 

2N4233A 

2N4234 

2N5783 

2N4235 

2N5782 

2N4236 

2N5781 

2N4237 

2N5786 

2N4238 

2N5785 

2N4239 

2N5784 

2N4387 

2N5956 

2N4388 

2N5955 

2N4404 

2N1893 

2N4405 

2N2405 

2N4438 

2N3439 

2N4890 

2N4037 

2N4907 

2N6246 

2N4908 

2N6246 

2N4909 

2N6247 

2N4910 

2N6260.2N6374 

2N491 1 

2N3054.2N6373 

2N4912 

2N6261.2N6372 

2N4926 

2N3440,BF258 

2N4927 

2N3440.BF258 

2N4928 

BFT28 

2N4929 

BFT28A 

2N4930 

2N5415.BFT28B 

2N4931 

2N5416.BFT28C 

2N5058 

2N3439.BF259 

2N5059 

2N3440.BF258 

2N5091 

2N5416 

2N5092 

2N3439 

2N5110 

2N5783 
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GUIDE TO PRODUCT SELECTION 

Power Devices Cross-Reference Guide 

(Industry Type to Equivalent RCA Type) 


Industry 

RCA 

Replacement 

Type 

Type 

2N5157 

2N5840 

2N5241 

2N6513.BUX18C 

2N5264 

2N6510 

2N5279 

2N3439 

2N5280 

2N4036 

2N5281 

2N5415 

2N5282 

2N5416 

2N5294 

2N5294 

2N5296 

2N5298 

2N5298 

2N5298 

2N5305 

BDY29 

2N5344 

2N6211 

2N5345 

2N6212 

2N5427 

2N6372 

2N5429 

2N6465 

2N5466 

2N6671 

2N5467 

2N6671 

2N5598 

2N5202 

2N5600 

2N6500 

2N5602 

2N3879 

2N5604 

2N6500 

2N5606 

2N3879 

2N5608 

2N3879 

2N5610 

2N6500 

2N5612 

2N6500 

2N5614 

2N5039 

2N5616 

2N5038 

2N5618 

2N5038 

2N5620 

2N6496 

2N5622 

2N5039 

2N5624 

2N5038 

2N5626 

2N5038 

2N5628 

2N6496 

2N5660 

2N6077 

2N5661 

2N6079 

2N5664 

2N6077 

2N5665 

2N6079 

2N5687 

40412 

2N5732 

2N5671 

2N5734 

2N5671 

2N5737 

2N6246 

2N5738 

2N6248 

2N5739 

2N5878 

2N5758 

2N3442.2N6262 

2N5759 

2N3442.2N6262 

2N5760 

2N3442.2N6262 

2N5861 

2N5321 

2N5864 

RCA1A05 

2N5865 

RCA1A05 

2N5867 

2N6246 

2N5888 

2N6247 

2N5929 

2N5671 

2N5930 

2N5672 

2N5932 

2N5671 

2N5933 

2N5672 

2N5935 

2N6032 

2N5936 

2N6033 

2N5970 

2N6472 

2N5971 

2N6472 

2N5972 

2N6472 

2N5974 

2N6489 

2N5975 

2N6490 

2N5976 

2N6491 

2N5977 

2N6486 

2N5978 

2N6487 


Industry 

Type 

2N5979 

2N5980 

2N5981 

2N5982 

2N5983 

2N5984 

2N5985 

2N5986 

2N5987 

2N5988 

2N5989 

2N5990 

2N5991 

2N6029 

2N6030 

2N6031 

2N6054 

2N6139 

2N6140 

2N6141 

2N6142 

2N6143 

2N6144 

2N6145 

2N6146 

2N6147 

2N6151 

2N6152 

2N6153 

2N6154 

2N6155 

2N6156 

2N6157 

2N6158 

2N6159 

2N6160 

2N6161 

2N6162 

2N6163 

2N6164 

2N6165 

2N6226 

2N6229 

2N6230 

2N6231 

2N6233 

2N6234 

2N6235 

2N6270 

2N6271 

2N6296 

2N6297 

2N6298 

2N6299 

2N6302 

2N6338 

2N6339 

2N6342 

2N6343 

2N6344 

2N6346 

2N6347 

2N6348 

2N6359 

2N6360 


RCA 

Replacement 

Type 

2N6488 

2N6489 

2N6490 

2N6491 

2N6486 

2N6487 

2N6488 

2N6489 

2N6490 

2N6491 

2N6486 

2N6487 

2N6488 

RCA9116E 

RCA9116D 

2N6609 

2N6650 

2N5569 

2N5570 

T4111M 

2N5569 

2N5570 

T4111M 

T4120B 

T4120D 

T4120M 

T2800B 

T2800D 

T2800M 

T2802B 

T2802D 
T2802M 
T6401 B 
T6401 D 
T6401M 

T6411B 
T6411D 
T6111M 
T6421B 
T6421 D 

T6421M 

2N6248 

RCA9116E 

RCA9116D 

MJ15004 

2N3583.2N6077 

2N3584.2N6077 

2N3585.2N6079 

2N5671 

2N5672 

2N6649 

2N6650 

2N6649 

2N6650 

RCA3773 

2N5672 

2N5672 

T2802B,2N6342A 

T2802D.2N6343A 

T2802M.2N6344A 

72800^2 N6346 A 

t280dD.2N6347A 

T2800M.2N6348A 

2N4348 

2N4348 


Industry 

Type 

2N6424 

2N6425 

2N6461 

2N6543 

2N6545 

2N6563 

2N6585 

2N6586 

2N6588 

2N6589 

2SA489 

2SA490 

2SA503 

2SA504 

2SA512 

2SA560 

2SA597 

2SA814 

2SA815 

2SB502A 

2SB503A 

2SB530 

2SB531 

2SB558 

2SB595 

2SB596 

2SC481 

2SC482 

2SC485 

2SC504 

2SC512 

2SC558 

2SC560 

2SC779 

2SC782 

2SC782A 

2SC783 

2SC789 

2SC790 

2SC792 

2SC1173 

2SC1195 

2SC1576 

2SD102 

2SD129 

2SD130 

2SD234 

2SD235 

2SD369 

2SD371 

2SD404C 

2SD424 

2SD425 

2SD427 

2SD428 

2SD523 

2SD524 

2SD526 

2SD552 

6T06 

6108 

6T16 

6T18 

6T26 

6T28 


RCA 

Replacement 

Type 

2N6211 

2N6212 

2N3439 

2N6673 

2N6673 

2N6689 

2N6692 

2N6690 

2N6692 

2N6690 

2N6107 

2N6109 

2N4314 

2N4037 

2N4314 

2N4314 

2N4037 

2N6476 

2N6475 

2N5954 

2N5955 

2N6248 

2N6247 

2N6248 

2N6475 

2N6107 

2N699 

2N1613 

2N1893 

2N1711 

2N699 

BUX17A 

2N2405 

2N3584 

2N3585 

2N3585 

2N3583 

2N6292 

2N6290 

BUX16B 

2N6288 

BUX16 

BUX16 

2N6261 

2N6372 

2N3054 

RCA3054 

RCA3054 

2N3055 

2N6254 

2N6288 

2N6262 

2N3442 

2N4347 

2N4348 

2N6384 

iJN6386 

2N6292 

BUX17A 

T2700B 

T4700B 

T2700B 

T4700B 

T2700B 

T4700B 
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RCA 

Industry Replacement 

Type Type 


6T36 

T2700D 

6T38 

t4700D 

6T46 

T2700D 

6T48 

T4700D 

10RC10AS24 

2N3650 

10RC20AS24 

2N3650 

10RC30AS24 

2N3651 

10RC40AS24 

2N3652 

10RC50AS24 

S7410M 

10RC60AS24 

S7410M 

16RC10A 

2N683 

16RC10AS24 

2N3650 

16RC20A 

2N685 

16RC20AS24 

2N3651 

16RC30A 

2N687 

16RC30AS24 

2N3652 

16RC40A 

2N688 

16RC40AS24 

2N3653 

16RC50A 

2N689 

16RC50AS24 

S7410M 

16RG60A 

2N690 

16RC60AS24 

S7410M 

73T2 

40392 

100T2 

2N4347 

104T2 

2N6253 

108T2 

2N5039 

109T2 

2N6354 

182T2A 

BUX16 

182T2B 

BUX16 

182T2C 

BUX16 

183T2A 

BUX16 

183T2B 

BUX16 

183T2C 

BUX16 

184T2A 

BUX16 

184T2B 

BUX16 

184T2C 

BUX16 

185T2A 

BUX16A 

185T2B 

BUX16A 

185T2C 

BUX16A 

40216 

S6493M 

40250 

2N3054 

40251 

2N3055 

40360 

RCA1A01 

40429 

T2700B 

40430 

T2700D 

40502 

T2710B 

40503 

T2710D 

40504 

S2710B 

40505 

S2710D 

40506 

S2710M 

40525 

T2300A 

40526 

T2300B 

40527 

T2300D 

40528 

T2302A 

40529 

T2302B 

40530 

T2302D 

40531 

T2310A 

40532 

T2310B 

40533 

T2310D 

40534 

T2312A 

40535 

T2312B 

40536 

T2312D 

40553 

S3700B 

40554 

S3700D 

40555 

S3700M 


Industry 

RCA 

Replacement 

Type 

Type 

40575 

T4700B 

40576 

T4700D 

40594 

RCA1A03 

40595 

RCA1A04 

40634 

RCA1A05 

40635 

RCA1A06 

40636 

RCA1B01 

40654 

S2600B 

40655 

S2600D 

40656 

S2620B 

40657 

S2620D 

40658 

S2610B 

40659 

S2610D 

40660 

T6401B 

40661 

T6401D 

40662 

T6411B 

40663 

T6411D 

40668 

T2800B 

40669 

T2800D 

40670 

T2800M 

40671 

T6401M 

40672 

T6411M 

40684 

T2313A 

40685 

T2313B 

40686 

T2313D 

40687 

T2313M 

40688 

T6420B 

40689 

T6420D 

40690 

T6420M 

40691 

T2301B 

40692 

T2301 D 

40693 

T2316A 

40694 

T2316B 

40695 

T2316D 

40696 

T2306A 

40697 

T2306B 

40698 

T2306D 

40699 

T6406B 

40700 

T6406D 

40701 

T6406M 

40702 

T6416B 

40703 

T6416D 

40704 

T6416M 

40705 

T6407M 

40706 

T6407D 

40709 

T6407M 

40711 

T4106B 

40712 

T4106D 

40713 

T4116B 

40714 

T4116D 

40715 

T4706B 

40716 

T4706D 

40719 

T4117B 

40720 

T4117D 

40721 

T2806B 

40722 

T2806D 

40727 

T2706B 

40728 

T2706D 

40729 

T2716B 

40730 

T2716D 

40735 

S7410M 

40749 

S6200M 

40750 

S6200B 

40751 

S6200D 

40752 

S6200M 


Industry 

RCA 

Replacement 

Type 

Type 

40753 

S6210A 

40754 

S6210B 

40755 

S6210D 

40756 

S6210M 

40757 

S6220A 

40758 

S6220B 

40759 

S6220D 

40760 

S6220M 

40761 

T2311B 

40762 

T2311D 

40766 

T2301A 

40767 

T2311A 

40769 

T2304B 

40770 

T2304D 

40771 

T2305B 

40772 

T2305D 

40777 

T4115B 

40778 

T4115D 

40781 

f4114B 

40782 

T4114D 

40785 

T4113B 

40786 

T4113D 

40787 

T6405B 

40788 

T6405D 

40789 

T6415B 

40790 

T6415D 

40791 

T6404D 

40793 

T6414B 

40794 

T6414D 

40795 

T4101M 

40796 

T4111M 

40797 

T4100M 

40798 

T4110M 

40799 

T4121B 

40800 

T4121D 

40801 

T4121M 

40802 

T4120B 

40803 

T4120D 

40804 

T4120M 

40805 

T6421B 

40806 

T6421D 

40807 

T6421M 

40833 

S2600M 

40834 

S2620M 

40835 

S2610M 

40867 

S2800A 

40868 

S2800B 

40869 

S2800D 

40871 

RCA1C03 

40872 

RCA1C04 

40900 

T2850A 

40901 

T2850B 

40902 

T2850D 

40927 

T6420N 

40979 

RCA1C10 

40980 

RCA1C11 

41014 

T2500B 

41015 

T2500D 

BC119 

2N697 

BC120 

2N697 

BC139 

40406 

BC140 

2N5321 

BC141 

2N5320 

BC142 

RCA1A01 

BC143 

RCA1A04 



GUIDE TO PRODUCT SELECTION 

Power Devices Cross-Reference Guide 

(Industry Type to Equivalent RCA Type) 


Industry 

RCA 

Replacement 

Type 

Type 

BC144 

RCA1A03 

BC160 

2N5323 

BC161 

2N5322 

BC185 

2N3053 

BC286 

2N2102 

BC287 

2N4036 

BC300 

2N1893 

BC301 

2N699 

BC302 

2N2270 

BC303 

2N4314 

BC304 

2N4037 

BC310 

2N1893 

BC311 

2N4314 

BC323 

2N5320 

BC324 

2N5320 

BC340 

2N3053 

BC341 

2N3053A 

BC342 

2N2102 

BC343 

2N4036 

BC344 

2N2405 

BC345 

2N4036 

BC360 

40319 

BC361 

2N4036 

BC441 

2N5320 

BC460 

2N5323 

BC461 

2N5322 

BCW44 

RCA1A01 

BCW45 

40362 

BCW77-16 

2N1711 

BCW78-16 

2N1711 

BCW79-16 

2N4037 

BCW80-16 

2N4037 

BCY40 

2N4037 

BCY54 

2N4036 

BD115 

BF258 

BD116 

2N3055 

BD141 

2N4347 

BD144 

BUX18C 

BD148 

BDY71 

BD149 

BDY71 

BD160 

2N6510 

BD162 

40250 

BD163 

2N6260 

BD165 

BD239 

BD166 

BD240 

BD167 

BD239A 

BD168 

BD240A 

BD169 

BD239B 

BD170 

BD240B 

BD175 

BD239 

BD176 

BD240 

BD177 

BD239A 

BD178 

BD240A 

BD179 

BD239B 

BD180 

BD240B 

BD185 

BD239 

BD186 

BD240 

BD187 

BD239 

BD188 

BD240 

BD189 

BD239A 

BD190 

BD240A 

BD191 

2N3054 

BD192 

2N6260 

BD195 

BD243 

BD196 

BD244 


Industry 

RCA 

Replacement 

Type 

Type 

BD197 

BD243A 

BD198 

BD244A 

BD199 

BD243B 

BD200 

BD244B 

BD201 

BD243 

BD202 

BD244 

BD203 

BD243A 

BD204 

BD244A 

BD205 

2N6486 

BD206 

2N6489 

BD207 

2N6487 

BD208 

2N6490 

BD213-45 

2N6486 

BD213-60 

2N6487 

BD213-80 

2N6488 

BD214-45 

2N6489 

BD214-60 

2N6490 

BD214-80 

2N6491 

BD215 

2N3584 

BD216 

2N3585 

BD244A 

BD244A 

BD244B 

BD244B 

BD244C 

BD244C 

BD245 

2N6486 

BD245A 

2N6487 

BD245B 

2N6488 

BD246 

2N6489 

BD246A 

2N6490 

BD246B 

2N6491 

BD253 

BUX31 

BD253A 

BUX31 

BD253B 

BUX31 

BD253C 

BUX31A 

BD260 

2N3584 

BD261 

2N3584 

BD264 

2N6667 

BD264A 

2N6668 

BD264B 

BDX34C 

BD265 

2N6387 

BD265A 

2N6388 

BD265B 

BDX33C 

BD266 

BDX34A 

BD266A 

BDX34B 

BD266B 

BDX34C 

BD267 

BDX33A 

BD267A 

BDX33B 

BD267B 

BDX33C 

BD268 

BDX34A 

BD268A 

BDX34B 

BD269 

BDX33A 

BD269A 

BDX33B 

BD271 

BD241 

BD272 

BD242 

BD273 

BD241A 

BD274 

BD242A 

BD275 

BD241B 

BD276 

BD242B 

BD301 

BD243 

BD302 

BD244 

BD303 

BD243A 

BD304 

BD244A 

BD311 

2N6471 

BD312 

2N6246 

BD313 

2N6472 

BD314 

2N6247 


Industry 

RCA 

Replacement 

Type 

Type 

BD315 

2N6472 

BD316 

2N6247 

BD317 

2N6472 

BD318 

2N6248 

BD342 

2N6569 

BD343 

2N6594 

BD350A 

BDX18 

BD351A 

2N3055 

BD401 

BUW64A 

BD403 

BUW64B 

BD539 

BD241 

BD539A 

BD241A 

BD539B 

BD241B 

BD539C 

BD241C 

BD540 

BD242 

BD540A 

BD242A 

BD540B 

BD242B 

BD540C 

BD242C 

BD543 

2N6486 

BD543A 

2N6487 

BD543B 

2N6488 

BD544 

2N6489 

BD544A 

2N6490 

BD544B 

2N6491 

BD545 

2N6486 

BD545A 

2N6487 

BD545B 

2N6488 

BD546 

2N6489 

BD546A 

2N6490 

BD546B 

2N6491 

BD566 

2N6667 

BD566A 

2N6668 

BD567 

2N6387 

BD567A 

2N6388 

BD575 

BD241 

BD576 

BD242 

BD577 

BD241A 

BD578 

BD242A 

BD579 

BD241B 

BD580 

BD242B 

BD581 

BD241C 

BD582 

BD242C 

BD585 

BD241 

BD586 

BD242 

BD587 

BD241A 

BD588 

BD242A 

BD589 

BD241B 

BD590 

BD242B 

BD591 

BD241C 

BD592 

BD242C 

BD595 

BD243 

BD596 

BD244 

BD597 

BD243A 

BD598 

BD244A 

BD599 

BD243B 

BD600 

BD244B 

BD601 

BD243C 

BD602 

BD244C 

BD605 

2N6486 

BD606 

2N6489 

BD607 

2N6487 

BD608 

2N6490 

BD609 

2N6488 

BD610 

2N6491 

BD633 

RCA1C10 


37 



GUIDE TO PRODUCT SELECTION 


Power Devices Cross-Reference Guide 

(Industry Type to Equivalent RCA Type) 


Industry 

RCA 

Replacement 

Type 

Type 

BD634 

RCA1C11 

BD635 

RCA1C03 

BD636 

RCA1C04 

BD637 

RCA1C03 

BD638 

RCA1C04 

BD644 

BDX34 

BD646 

BDX34A 

BD648 

BDX34B 

BD661 

2N6486 

BD661K 

BD243 

BD662 

2N6489 

BD662K 

BD244 

BD663 

BD278E 

BD663B 

2N6486 

BD664 

2N6489 

BD675 

BDX33 

BD676 

BDX34 

BD677 

BDX33A 

BD678 

BDX34A 

BD679 

BDX33B 

BD680 

BDX34B 

BD695A 

BDX33 

BD696A 

BDX34 

BD697 

BDX33A 

BD697A 

BDX33A 

BD698 

BDX34A 

BD698A 

BDX34A 

BD699 

BDX33B 

BD699A 

BDX33B 

BD700 

BDX34B 

BD700A 

BDX34B 

BD701 

BDX33C 

BD702 

BDX34C 

BD705 

2N6486 

BD706 

2N6489 

BD707 

2N6487 

BD708 

2N6490 

BD709 

2N6488 

BD710 

2N6491 

BD795 

BD243 

BD796 

BD244 

BD797 

BD243A 

BD798 

BD244A 

BD799 

BD243B 

BD800 

BD244B 

BD801 

BD243C 

BD802 

BD244C 

BD805 

2N6486 

BD806 

2N6489 

BD807 

2N6487 

BD808 

2N6490 

BD809 

2N6488 

BD810 

2N6491 

BD895 

BD895 

BD895A 

BD895A 

BD896 

BD896 

BD896A 

BD896A 

BD897 

BD897 

BD897A 

BD897A 

BD898 

BD898 

BD898A 

BD898A 

BD899 

BD899 

BD899A 

BD899A 

BD900 

BD900 

BD900A 

BD900A 


Industry 

RCA 

Replacement 

Type 

Type 

BD901 

BD901 

BD902 

BD902 

BD905 

2N6486 

BD906 

2N6489 

BD907 

2N6487 

BD908 

2N6490 

BD909 

2N6488 

BD910 

2N6491 

BD933 

BD239 

BD934 

BD240 

BD935 

BD239A 

BD936 

BD240A 

BD937 

BD239B 

BD938 

BD240B 

BD939 

BD239C 

BD940 

BD240C 

BD941 

2N6474 

BD942 ‘ 

2N6476 

BD943 

2N6288 

BD944 

2N6111 

BD945 

2N6288 

BD946 

2N6111 

BD947 

2N6290 

BD948 

2N6109 

BD949 

BD241A 

BD950 

BD242A 

BD951 

BD241B 

BD952 

BD242B 

BD953 

BD241C 

BD954 

BD242C 

BD955 

2N6474 

BD956 

2N6476 

BDT62 

BDX34A 

BDT62A 

BDX34B 

BDT62B 

BDX34C 

BDT63 

BDX33A 

BDT63A 

BDX33B 

BDT63B 

BDX33C 

BDT63C 

BDX33D 

BDT91 

2N6487 

BDT92 

2N6490 

BDT93 

2N6488 

BDT94 

2N6491 

BDW21 

2N6569 

BDW21A 

2N3055 

BDW22 

2N6469 

BDW22A 

2N6246 

BDW22B 

2N6247 

BDW22C 

2N6248 

BDW23 

BDX33 

BDW23A 

BDX33A 

BDW23B 

BDX33B 

BDW23C 

BDX33C 

BDW25-4 

2N6466 

BDW25-6 

2N6466 

BDW25-10 

2N6466 

BDW51 

2N6470 

BDW51A 

2N6471 

BDW51B 

2N6472 

BDW52 

2N6469 

BDW52A 

2N6246 

BDW52B 

2N6247 

BDW52C 

2N6248 

BDW73 

BDX33 

BDW74 

BDX34 


industry 

RCA 

Replacement 

Type 

Type 

BDW93 

BDX33 

BDW93A 

BDX33A 

BDW93B 

BDX33B 

BDW93C 

BDX33C 

BDW94 

BDX34 

BDW94A 

BDX34A 

BDW94B 

BDX34B 

BDW94C 

BDX34C 

BDX14 

2N5954 

BDX16 

BUX66 

BDX27 

2N3879 

BDX28 

2N3879 

BDX30 

2N6500 

BDX54 

BDX34 

BDX54A 

BDX34A 

BDX54B 

BDX34B 

BDX54C 

BDX34C 

BDX60 

2N6254 

BDX61 

2N3055 

BDX62 

2N6649 

BDX62A 

2N6650 

BDX63 

2N6384 

BDX63A 

2N6385 

BDX64 

BDX84A 

BDX64A 

BDX84B 

BDX64B 

BDX84C 

BDX65 

BDX83A 

BDX65A 

BDX83B 

BDX65B 

BDX83C 

BDX66 

2N6285 

BDX66A 

2N6286 

BDX66B 

2N6287 

BDX67 

2N6282 

BDX67A 

2N6283 

BDX67B 

2N6284 

BDX77 

BD243B 

BDX78 

BD244B 

BDX85 

2N6383 

BDX85A 

2N6055 

BDX85B 

2N6056 

BDX87 

BDX83 

BDX87A 

BDX83A 

BDX87B 

BDX83B 

BDX87C 

BDX83C 

BDX91 

2N4914 

BDX92 

2N4905 

BDX93 

2N4915 

BDX94 

2N4906 

BDY10 

2N6253 

BDY11 

2N3055 

BDY12 

BUX16 

BDY13 

BUX16 

BDY15 

BUX16 

BDY17 

BUX16 

BDY20 

BUX16 

BDY23 

2N4914 

BDY24 

2N4915 

BDY25A 

BUX16 

BDY25B 

BUX16 

BDY25C 

BUX16 

BDY26A 

BUX16 

BDY26B 

BUX16 

BDY26C 

BUX16 

BDY27A 

BUX16 

BDY27B 

BUX16 
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RCA 


RCA 


RCA 

Industry 

Replacement 

Industry 

Replacement 

Industry 

Replacement 

Type 

Type 

Type 

Type 

Type 

Type 

BDY27C 

BUX16 

BFR58 

BF258 

BRY41-400 

2N5757 

BDY28A 

BUX16A 

BFR59 

BF259 

BRY41-500 

2N5757 

BDY28B 

BUX16A 

BFR77 

2N1893 

BRY45-100 

2N5754 

B0Y28C 

BUX16A 

BFR78 

2N2405 

BRY45-200 

2N5755 

BDY34 

BD241 

BFS91A 

2N4036 

BRY45-300 

2N5756 

BDY38 

2N6253 

BFS92 

2N4036 

BRY45-400 

2N5757 

BDY39 

2N3055 

BFS93 

2N4314 

BRY45-500 

2N5757 

BDY42 

BUX18A 

BFS94 

2N4037 

BSS15 

2N5320 

BDY43 

BUX18B 

BFS95 

2N4037 

BSS16 

2N5321 

BDY44 

BUX18C 

BFT32 

RCA1A06 

BSS17 

2N5322 

BDY45 

BUX17A 

BFT33 

40409 

BSS18 

2N5323 

BDY46 

BUX17B 

BFT34 

2N2405 

BSS30 

2N2102 

BDY55 

BDY55 

BFT35 

2N4314 

BSS32 

2N2405 

BDY55 

2N5039 

BFT36 

40410 

BSS45 

2N5320 

BDY56 

2N5038 

BFT39 

40409 

BSS46 

2N5322 

BDY56 

BDY56 

BFT40 

40628 

BSS48 

2N3440 

BDY57 

BDY57A 

BFT41 

40628 

BSS49 

2N3439 

BDY57 

41012 

BFT44 

BF259 

BSV15 

2N4037 

BDY58 

BDY58R 

BFT45 

BF258 

BSV15-6 

2N4037 

BDY58 

41013 

BFT60 

2N4037 

BSV15-10 

2N4037 

BDY73 

2N3055 

BFT61 

2N4037 

BSV16 

2N4314 

BDY74 

2N4347 

BFW24 

2N2102 

BSV16-6 

2N4314 

BDY76 

2N3772 

BFW25 

2N1711 

BSV16-10 

2N4314 

BDY77 

2N3773 

BFW26 

2N697 

BSV17 

2N5322 

BDY78 

2N6373 

BFW33 

2N1893 

BSV69 

2N5321 

BDY79 

2N3583 

BFW44 

BFT19 

BSV77 

2N5321 

BDY80A 

2N5296 

BFW45 

BF257 

BSV84 

2N1893 

BDY81A 

2N5298 

BFX17 

2N3053 

BSW23 

2N4037 

BDY82A 

2N6111 

BFX29 

2N4036 

BSW39 

2N1893 

BDY83A 

2N6109 

BFX30 

2N4036 

BSX22 

2N5321 

BDY91 

2N5038 

BFX39 

2N4036 

BSX23 

2N5320 

BDY92 

2N5039 

BFX68 

2N1711 

BSX40 

2N4037 

BDY93 

BU126 

BFX68A 

2N1711 

BSX45 

2N3053 

BDY94 

BU126 

BFX69 

2N697 

BSX46 

2N2102 

BDY95 

BU126 

BFX69A 

2N1613 

BSX47 

2N1893 

BDY96 

2N6513 

BFX74 

2N4037 

BSX59 

2N5321 

BDY97 

2N6512 

BFX74A 

2N4314 

BSX60 

2N5321 

BDY98 

2N6511 

BFX85 

2N2405 

BSX61 

2N5321 

BDY99 

2N6511 

BFX86 

2N1711 

BSX72 

2N3053 

BF111 

2N3440 

BFX87 

2N4038 

BSX95 

2N1613 

BF137 

BF257 

BFX88 

2N4037 

BSX96 

2N1711 

BF157 

BF257 

BFX91 

BFT28B 

BSY25 

2N697 

BF174 

BF257 

BFX98 

BF257 

BSY44 

2N699 

BF177 

40360 

BFY17 

40317 

BSY45 

2N1893 

BF178 

40412 

BFY33 

2N697 

BSY46 

2N699 

BF179 

BF257 

BFY34 

2N697 

BSY51 

2N697 

BF179A 

BF257 

BFY40 

40320 

BSY52 

2N1711 

BF179B 

BF258 

BFY43 

BF257 

BSY53 

2N697 

BF179C 

BF258 

BFY44 

2N2102 

BSY54 

2N1711 

BF305 

BF257 

BFY45 

40408 

BSY55 

2N1893 

BF322 

40317 

BFY46 

2N1711 

BSY68 

2N2405 

BF323 

40319 

BFY50 

2N697 

BSY71 

2N1711 

BF336 

BF258 

BFY51 

2N697 

BSY81 

2N697 

BF337 

BF258 

BFY52 

2N3053 

BSY82 

2N1711 

BF338 

BF258 

BFY55 

2N697 

BSY83 

2N697 

BF355 

2N3440 

BFY56 

2N699 

BSY84 

2N1711 

BF390 

BF259 

BFY57 

BF257 

BSY85 

2N1893 

BFR19 

2N1613 

BFY67 

2N3053 

BSY87 

2N2102 

BFR20 

2N1711 

BFY67A 

2N1613 

BSY91 

2N697 

BFR21 

2N1893 

BFY68 

2N1711 

BSY92 

2N1711 

BFR22 

2N2102 

BFY70 

2N3053 

BT102-300R 

S2800C 

BFR23 

2N4036 

BFY94 

RCA1A03 

BT102-500R 

S2800E 

BFR24 

2N4037 

BRY41-100 

2N5754 

BT1 37-500 

T2800E 

BFR56 

2N5321 

BRY41-200 

2N5765 

BT1 37-600 

T2800M 

BFR57 

BF257 

BRY41-300 

2N5756 

BT1 38-500 

2N6348A 
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Industry 

RCA 

Replacement 

Type 

Type 

BT138-600 

2N6348A 

BT139-500 

MAC15A8 

BT1 39-600 

MAC15A8 

BTR0205 

T2700B 

BTR0210 

T2700B 

BTR0220 

T2700B 

BTR0230 

T2700D 

BTR0240 

T2700D 

BTR0305 

T2700B 

BTR0310 

T2700B 

BTR0320 

T2700B 

BTR0330 

T2700D 

BTR0340 

T2700D 

BTR0405 

T4700B 

BTR0410 

T4700B 

BTR0420 

T4700B 

BTR0430 

T4700D 

BTR0440 

T4700D 

BTS0305 

2N5567 

BTS0310 

2N5567 

BTS0320 

2N5567 

BTS0330 

2fsJ5568 

BTS0340 

2N5568 

BTS0350 

T4101M 

BTS0360 

T4101M 

BTS0405 

2N5567 

BTS0410 

2N5567 

BTS0420 

2N5567 

BTS0430 

2N5568 

BTS0440 

2N5568 

BTS0450 

T4101M 

BTS0460 

T4101M 

BTS0505 

2N5571 

BTS0510 

2N5571 

BTS0520 

2N5571 

BTS0530 

2N5572 

BTS0540 

2N5572 

BTS0550 

T4100M 

BTS0560 

T4100M 

BTS0605 

2N5441 

BTS0610 

2N5441 

BTS062Q 

2N5441 

BTS0630 

2N5442 

BTS0640 

2N5442 

BTS0650 

2N5443 

BTS0660 

2N5443 

BTU0305 

2N5569 

BTU0310 

2N5569 

BTU0320 

2N5569 

BTU0330 

2N5570 

BTU0340 

2N5570 

BTU0350 

T4111M 

BTU0360 

T4111M 

BTU0405 

2N5569 

BTU0410 

2N5569 

BTU0420 

2N5569 

BTU0430 

2N5570 

BTU0440 

2N5570 

BTU0450 

T4111M 

BTU0460 

T4111M 

BTU0505 

2N5573 

BTU0510 

2N5573 

BTU0520 

2N5573 

BTU0530 

2N5574 

BTU0540 

2N5574 


Industry 

RCA 

Replacement 

Type 

Type 

BTU0550 

T4110M 

BTudseo 

T41 10M 

BTU0605 

T6411B 

BTU0610 

T6411B 

BTU0620 

T6411B 

BTU0630 

T6411D 

BTU0640 

T6411D 

BTU0650 

T6411M 

BTU0660 

T6411M 

BTV0405 

T4121B 

BTV0410 

T4121B 

BTV0420 

T4121B 

BTV0430 

T4121D 

BTV0440 

T4121D 

BTV0450 

T4121M 

BTV0460 

T4121M 

BTW10-100 

T2700B 

BTW1 0-200 

T2700B 

BTW1 0-300 

T2700D 

BTW1 0-400 

T2700D 

BTW11-100 

T2700B 

BTW11-200 

T2700B 

BTW1 1-300 

T2700D 

BTW11-400 

T2700D 

BTW12-100 

2N5567 

BTW1 2-200 

2N5567 

BTW1 2-300 

2N5568 

BTW1 2-400 

2N5568 

BTW1 2-500 

T4101M 

BTW13-100 

2N5569 

BTW1 3-200 

2N5569 

BTW1 3-300 

2N5570 

BTW1 3-400 

2N5570 

BTW1 3-500 

T4111M 

BTW14-100 

T4700B 

BTW1 4-200 

T4700B 

BTW1 4-300 

T4700D 

BTW1 4-400 

T4700D 

BTW15-100 

2N5567 

BTW1 5-200 

2N5567 

BTW1 5-300 

2N5568 

BTW1 5-400 

2N5568 

BTWi 5-500 

T4101M 

BTW16-100 

2N5569 

BTWI 6-200 

2N5569 

BTWI 6-300 

2N5570 

BTWI 6-400 

2N5570 

BTWI 6-500 

t4111M 

BTWI 8-1 00 

2N5571 

BTWI 8-200 

2N5571 

BTWI 8-300 

2N5572 

BTWI 8-400 

2N5572 

BTWI 8-500 

T4101M 

BTWI 9-1 00 

2N5571 

BTWI 9-200 

2N5571 

BTWI 9-300 

2N5572 

BTWI 9-400 

2N5572 

BTWI 9-500 

T4101M 

BTW20-100 

T6411B 

BTW20-200 

T6411B 

BTW20-300 

T6411D 

BTW20-400 

T6411D 

BTW20-500 

T6411M 

BTW30-300 

2N3657 

BTW30-400 

2N3658 



RCA 

Industry 

Replacement 

Type 

Type 

BTW31-300 

2N3657 

BTW31-400 

2N3658 

BTW31-400 

2N3658 

BTW31-500 

S7412M 

BTW31-600 

S7412M 

BTX0505 

T4120B 

BTX0510 

T4120B 

BtX0520 

T4120B 

BTX0530 

T4120D 

BTX0540 

T4120D 

BTX0550 

T4120M 

BTX0560 

T4120M 

BTX06d5 

T6421B 

BTX0610 

T6421B 

BTX0620 

T6421B 

BTX0630 

T6421D 

BTX0640 

T6421D 

BTX0650 

T6421M 

BTX0660 

T6421M 

BTX31-100 

S7310A 

BTX31-200 

S7310B 

BTX31-400 

S7310D 

BTX31-500 

S7310M 

BTX31-600 

S7310M 

BTX32-100 

S7310B 

BTX32-400 

S7310D 

BTX32-500 

S7310M 

BTX32-600 

S7310M 

BTX33-100 

S6210A 

BTX33-200 

S6210B 

BTX33-400 

S6210D 

BTX33-500 

S6210M 

BTX33-600 

S6210M 

BTX70-100 

S6210A 

BTX70-200 

S6210B 

BTX70-400 

S6210D 

BTX70-500 

S6210M 

BTX70-600 

S6210M 

BTX71-100 

S7310B 

BTX71-200 

S7310B 

BTX71-400 

S7310D 

BTX71-500 

S7310M 

BTX71-600 

S7310M 

BTX72-100 

S7310M 

BTX72-200 

S7310M 

BTX72-400 

S7310M 

BTX72-500 

S7310M 

BTX72-600 

S7310M 

BTX73-100 

2N683 

BTX73-200 

2N685 

BTX73-400 

2N688 

BTX73-500 

2N689 

BTX73-600 

2N690 

BTX74-100 

S6210A 

BTX74-200 

S6210B 

BTX74-400 

S6210D 

BTX74-500 

S6210M 

BTX74-600 

S6210M 

BTX94-400 

T6411D 

BTX94-500 

T6411M 

BTX94-600 

T6411M 

BUI 02 

BUX18B 

BUI 04 

2N6671 

BU104DP 

RCA6671 

BUI 09 

2N6671 
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Industry 

RCA 

Replacement 

Type 

Type 

BU109DP 

RCA6671 

BU111 

2N6512 

BU112 

2N6672 

BU114 

2N6510 

BU116 

2N6671 

BU121 

BUX18 

BU129 

BUX18C 

BU134 

2N6672 

BUI 35 

2N6510 

BU136 

2N6510 

BU137 

2N6754 

BU218 

2N5039 

BU222 

2N65i3 

BU222A 

2N6513 

BU310 

BUX17 

BU311 

BUX17 

BU312 

BUX17 

BU322 

RCA8766E 

BU322A 

RCA8766E 

BU323 

RCA8766D 

BU323A 

RCA8766D 

BU406 

RCA6671 

BU406H 

RCA6671 

BU4D7 

RCA6671 

BU407H 

RCA6671 

BU408 

RCA6671 

BU409 

RCA6671 

BU606 

2N6671 

BU607 

2N6671 

BU608 

2N6671 

BUS11 

BUX31A 

BUS11A 

BUX31 B 

BUS12 

BUX32A 

BUS12A 

BUX32B 

BUV10 

2N5672 

BUV11N 

2N6686 

BUV21 

BUV21 

BUV23 

2N6677 

BUV24 

2N6678 

BUW24 

2N6542 

BUW34 

BUX32 

BUW35 

BUX32 

BUW36 

BUX32A 

BUW44 

2N6678 

BUW57 

2N5672 

BUW58 

2N6686 

BUW66 

HCA8766B 

BUW67 

RCA8766 

BUW73 

2N6676 

BUW74 

2N6674 

BUW75 

2N6674 

BUW76 

BUX32 

BUW77 

BUX32 

BUX10 

BUX10A 

BUX11 

BUX11 

BUX11N 

BUX11N 

BUX12 

BUX12 

BUX13 

BUX13 

BUX14 

BUX14 

BUX15 

BUX15 

BUX20 

BUX20A 

BUX26 

2N6510 

BUX27 

BUX18C 

BUX28 

RCA8766A 

BUX29 

RCA8766C 


Industry 

RCA 

Replacement 

Type 

Type 

BUX37 

BUX37A 

BUX39 

BUX39 

BUX40 

BUX40A 

BUX41 

BUX41 

BUX41N 

BUX41N 

BUX42 

BUX42 

BUX43 

BUX43 

BUX44 

BUX44 

BUX45 

BUX45 

BUX46 

BUX31A 

BUX47A 

BUX32A 

BUX48A 

2N6752 

BUX63 

2N6079 

BUX80 

BUX32 

BUX81 

BUX32B 

BUX82 

BUX31 

BUX83 

BUX31B 

BUX97 

BUX31 

BUX97A 

BUX31 

BUX97B 

BUX31A 

BUY18S 

2N6671 

BUY20 

2N6671 

BUY21 

2N6671 

BUY21A 

2N6671 

BUY22 

2N6673 

BUY23 

2N6673 

BUY23A 

2N6673 

BUY35 

2N6511 

BUY43 

BDY71 

BUY46 

2N3054 

BUY51A 

2N5039 

BUY52A 

2N5671 

BUY53A 

2N5038 

BUY54A 

2N5672 

BUY55 

2N5239 

BUY56 

2N5239 

BUY66 

BU126 

BUY67 

BU126 

BUY69A 

BUX31B 

BUY69B 

BUX31 

BUY69C 

BUX31 

BUY70A 

BUX31B 

BUY70B 

BUX31 

BUY70C 

BUX31 

BUY72 

2N5239 

BUY74 

BUX18A 

BUY75 

BUX18C 

BUY76 

BU126 

BUY77 

BUX18A 

BUY78 

BUX18C 

BUY79 

BUX126 

BUY94 

BUX31 

BUY95 

BUX31 

BUY96 

BUX31 

C20A 

S6210A 

C20B 

S6210B 

C20C 

S6210C 

C20D 

S6210D 

C20F 

S6210A 

C20U 

S6210A 

C22A 

S6200A 

C22B 

S6200B 

C22C 

S6200C 

C22D 

S6200D 

C22F 

S6200A 


Industry 

RCA 

Replacement 

Type 

Type 

C22U 

S6200A 

C30A 

2N3896 

C30B 

2N3897 

C30C 

2N3898 

C30D 

2N3898 

C30P 

2N3896 

C30U 

2N3896 

C31A 

2N3896 

C31B 

2N3897 

C31C 

2N3898 

C31D 

2N3898 

C3iP 

2N3896 

C31U 

2N3896 

C32A 

2N3870 

C32B 

2N3871 

C32C 

2N3872 

C32D 

2N3872 

C32F 

2N3870 

C32U 

2N3870 

C33A 

2N3870 

C33B 

2N3871 

C33C 

2N3872 

C33D 

2N3872 

C33F 

2N3870 

C33U 

2N3870 

C34A2 

2N3650 

C34B2 

2N3651 

C34C2 

2N3652 

C34D2 

2N3653 

C34E2 

S7410M 

C34F2 

2N3650 

C35A 

2N683,2N3896 

C35B 

2N685.2N3897 

C35C 

2N687.2N3898 

C35D 

2N688.2N3898 

C35E 

2N689.2N3899 

C35F 

2N682,2N3896 

C35G 

2N684.2N3897 

C35H 

2N686.2N3898 

C35M 

2N690,2N3899 

C35U 

2N681.2N3896 

C38A 

2N6B3 

C38B 

2N685 

C38C 

2N687 

C38D 

2N688 

C38E 

2N689 

C38F 

2N682 

C38G 

2N684 

C38M 

2N686 

C38U 

2N681 

C40A 

2N3650 

C40B 

2N3651 

C4bC 

2N3652 

C40D 

2N3653 

C40E 

S7410M 

C40F 

2N3650 

C40G 

2N3654 

C40H 

2N3652 

C40U 

2N3650 

C106A 

C106A 

C106B 

C106B 

C106C 

C106C 

C106D 

C106D 

C106E 

C106E 

C106F 

C106F 
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RCA 


RCA 


RCA 

Industry 

Replacement 

Industry 

Replacement 

Industry 

Replacement 

Type 

Type 

Type 

Type 

Type 

Type 

C122A 

C122A 

CS20-6M 

S6200M 

D45C5 

2N6109.BD240 

C122B 

C122B 

CS20-6N 

S6210M 

D45C6 

2N6109.BD240 

C122C 

C122C 

CS35-02M 

2N3870 

D45C7 

2N6107.BD240A 

C122D 

C122D 

CS35-02N 

2N3896 

D45C8 

2N6107,BD240A 

C122E 

C122E 

CS35-05M 

2N3870 

D45C9 

2N6107,BD240A 

C122F 

C122F 

CS36-05N 

2N3896 

D45C10 

2N6107,BD240B 

C122M 

C122M 

CS35-1M 

2N3870 

D45C11 

2N6107.BD240B 

C140A 

2N3650 

CS35-1N 

2N3896 

D45C12 

BD240B 

C140B 

2N3651 

CS35-2M 

2N3871 

D45E1 

2N6666 

C140C 

2N3652 

CS35-2N 

2N3897 

D45E2 

2N6667 

C140D 

2N3653 

CS35-4M 

2N3872 

D45E3 

2N6668 

C140F 

2N3654 

CS35-4N 

2N3898 

D45H1 

2N6111 

C141A 

2N3655 

CS35-6M 

2N3873 

D45H2 

2N6111 

C141B 

2N3656 

CS35-6N 

2N3899 

D45H4 

2N6109 

C141C 

2N3657 

D42C1 

2N6288 

D45H5 

2N6109 

C141D 

2N3658 

D42C2 

2N6288 

D45H7 

2N6107 

C141F 

2N3654 

D42C3 

2N6288 

D45H8 

2N6107 

. C220A 

S6210A 

D42C4 

2N6290 

D45H10 

2N6107 

C220A2 

S6220A 

D42C5 

2N6290 

D45H11 

2N6107 

C220B 

S6210B 

D42C6 

2NI6290 

D64VE3 

2N6671 

C220B2 

S6220B 

D42C7 

2N6292 

D64VE4 

2N6672 

C220C 

S6210C 

D42C8 

2N6292 

D64VE5 

2N6673 

C220C2 

S6220C 

D42C9 

2N6292 

DTS410 

RCA410 

C220D 

S6210D 

D42C10 

2N6292 

DTS411 

RCA411 

C220D2 

S6220D 

D42C11 

2N6292 

DTS413 

RCA413 

C220E 

S6210M 

D42C12 

2N6292 

DTS423 

RCA423 

C220E2 

S6220M 

D43C1 

2N6111 

DTS431 

RCA431 

C220F 

S6210A 

D43C2 

2N6111 

EC106A1 

C106A . 

C220F2 

S6220A 

D43C3 

2N6111 

EC106B1 

C106B 

C220U 

S6210A 

D43C4 

2N6109 

EC106M1 

C106M 

C220U2 

S6220A 

D43C5 

2N6109 

ESM16 

2N6671 

C222A 

S6200A 

D43C6 

2N6109 

ESM16A 

2N6672 

C222B 

S6200D 

D43C7 

2N6107 

ESMfSB 

2N6673 

C222C 

S6200D 

D43C8 

2N6107 

ESM113 

2N6384 

C222D 

S6200D 

D43C9 

2N6107 

ESM114 

2N6385 

C222E 

S6200M 

D43C10 

2N6107 

ESM159 

2N6649 

C222F 

S6200A 

D43C11 

2N6107 

ESM160 

2N6650 

C222U 

S6200A 

D43C12 

2N6107 

ESM191 

2N6673 

CS302D02 

S2062B 

D44C1 

2N6288,BD239 

ESM213 

2N6387 

CS304D02 

S2062D 

D44C2 

2N6288.BD239 

ESM214 

2N6388 

CS305D02 

S2062E 

D44C3 

2N6288.BD239 

ESM217 

2N6387 

CS306D02 

S2062M 

D44C4 

2N6290,BD239 

ESM218 

2N6388 

CS5-2T 

2N3228 

D44C5 

2N6290.BD239 

ESM259 

2N6667 

CS5-4T 

2N3525 

D44C6 

2N6290.BD239 

ESM260 

2N6668 

CS5-5-5T 

2N4101 

D44C7 

2N6292.BD239A 

ESM261 

2N6667 

CS10-02M 

S6200A 

D44C8 

2N6292.BD239A 

ESM262 

2N6668 

CS10-02N 

S6210A 

D44C9 

2N6292.BD239A 

FT410 

RCA410 

CS10-05M 

S6200A 

D44C10 

2N6292.BD239B 

FT411 

RCA411 

CS10-05N 

S6210A 

D44C11 

2N6292,BD239B 

FT413 

RCA413 

CS10-1M 

S6200A 

D44C12 

BD239B 

FT423 

RCA423 

CS10-1N 

S6210A 

D44E1 

2N6386 

FT431 

RCA431 

CS10-2M 

S6200B 

D44E2 

2N6387 

H103SC 

T2301F 

CS10-2N 

S6210B 

D44E3 

2N6388 

H103SD 

T2301A 

CS10-4M 

S6200D 

b44H1 

2N6288 

H103SG 

t2302F 

CS10-4N 

S6210D 

D44H2 

2N6288 

H103SH 

T2303F 

CS10-6M 

S6200M 

D44H4 

2N6290 

H103SS 

T2300F 

CS10-6N 

S6210D 

D44H5 

2N6290 

H113SC 

T2301A 

CS20-05M 

S6200A 

D44H7 

2N6292 

H113SD 

T2301A 

CS20-05N 

S6210A 

D44H8 

2N6292 

H113SG 

T2302A 

CS20-1M 

S6200A 

D44H10 

2N6292 

H113SH 

2N5754 

CS20-1N 

S6210A 

D44H11 

2N6292 

H113SS 

T2300A 

CS20-2M 

S6200B 

D45C1 

2N6111,BD240 

H123SC 

T2301B 

CS20-2N 

S6210B 

b45C2 

2N6111.BD240 

H123SD 

T2301B 

CS20-4M 

S6200D 

D45C3 

2N6111.BD240 

H123SH 

2N5755 

CS20-4N 

S6210D 

D45C4 

2N6109.BD240 

H123SS 

T2300B 
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Industry 

RCA 

Replacement 

Type 

Type 

H133SC 

T2301 D 

H133SD 

T2301 D 

H133SG 

T2302D 

H133SH 

2N5756 

H133SS 

T2300D 

H143SC 

T2301 D 

H143SD 

T2301D 

H143SG 

T2302D 

H143SH 

2N5756 

H143SS 

T2300D 

H153SH 

2N5757 

H163SH 

2N5757 

HB26 

2N5755 

HB46 

2N5756 

IR140A 

2N3650 

IR140B 

2N3651 

IR140C 

2N3652 

IR140D 

2N3653 

IR140F 

2N3654 

IR141A 

2N3655 

IR141B 

2N3656 

IR141C 

2N3657 

IR141D 

2N3658 

IR141F 

2N3654 

IT06 

T2850A 

IT08 

T2850A 

IT16 

T2850A 

IT18 

T285dA 

IT26 

T2850B 

IT28 

T2850B 

IT36 

T2850D 

IT38 

T2850D 

IT46 

T2850D 

IT48 

T2850D 

L2001 M3 

T2300B 

L2001M4 

T2300B 

L2001 M5 

T2301B 

L2001 M7 

T23Q2B 

L2001 M9 

2N5755 

L4001M3 

T2300D 

L4001 M4 

T2300D 

L4001 M5 

T2310D 

L4001 M7 

T2302D 

L4001 M9 

2N5756 

MAC-5-1 

2N5569 

MAC-5-2 

2N5569 

MAC-5-3 

2N5569 

MAC-5-4 

2N5569 

MAC-5-5 

2N5570 

MAC-5-6 

2N5570 

MAC-5-7 

T4111M 

MAC-5-8 

T4111M 

MAC-15-4 

MAC-15-4 

MAC-15-6 

MAC-15-6 

MAC-15-8 

MAC-15-8 

MAC-1 5A-4 

MAC-15A-4 

MAC-1 5A-6 

MAC-15A-6 

MAC-1 5A-8 

MAC-1 5A-8 

MAC-35-1 

T6401B 

MAC-35-2 

T6401B 

MAC-35-3 

T6401B 

MAC-35-4 

T6401B 

MAC-35-5 

T6401 D 

MAC-35-6 

T6401 D 

MAC-35-7 

T6401M 


Industry 

RCA 

Replacement 

Type 

Type 

MAC-36-1 

T641 1 B 

MAC-36-2 

T6411B 

MAC-36-3 

T6411B 

MAC-36-4 

T6411B 

MAC-36-5 

T6411D 

MAC-36-6 

T6411D 

MAC-36-7 

T6411M 

MAC-37-1 

T6401 B 

MAC-37-2 

T6401B 

MAC-37-3 

T6401B 

MAC-37-4 

T6401B 

MAC-37-5 

T6401 D 

MAC-37-6 

T6401 D 

MAC-37-7 

T6401M 

MAC-38-1 

T6411B 

MAC-38-2 

T6411B 

MAC-38-3 

T6411B 

MAC-38-4 

T6411B 

MAC-38-5 

T6411D 

MAC-38-6 

T6411D 

MAC-38-7 

T6411M 

MAC40688 

T6420B 

MAC40689 

T6420D 

MAC40690 

T6420M 

MAC40797 

T4100M 

MAC40798 

T4110M 

MCR1718-5 

2N3653 

MCR1718-6 

2N3653 

MCR1718-7 

S7410M 

MCR1718-8 

S7410M 

MCR3818-1 

S6200A 

MCR3818-3 

S6200A 

MCR3818-5 

S6200D 

MCR3818-7 

S6200M 

MCR3835-1 

2N3870 

MCR3835-2 

2N3870 

MCR3835-3 

2N3870 

MCR3835-4 

2N3871 

MCR3835-5 

2N3872 

MCR3835-6 

• 2N3872 

MCR3835-7 

2N3873 

MCR3835-8 

2N3873 

MCR3918-1 

S6210A 

MCR3918-3 

S6210A 

MCR3918-5 

S6210D 

MCR3918-7 

S6210M 

MCR3935-1 

2N3896 

MCR3936-2 

2N3896 

MCR3935-3 

2N3896 

MCR3935-4 

2N3897 

MCR3935-5 

2N3898 

MCR3935-6 

2N3898 

MCR3935-7 

2N3899 

MCR3935-8 

2N3899 

MD21SC14 

MWS5114 

MJ400 

2N3585 

MJ410 

RCA410 

MJ411 

RCA411 

MJ413 

RCA413 

MJ423 

RCA423 

MJ424 

BUX16C 

MJ425 

BUX18C 

MJ431 

RCA431 

MJ450 

2N6246.2N6469 

MJ480 

2N6470 


Industry 

RCA 

Replacement 

Type 

Type 

MJ481 

2N6471 

MJ490 

2N6246.2N6469 

MJ491 

2N6246 

MJ802 

RCS258 

MJ900 ' 

2N6649 

MJ901 

2N6650 

MJ920 

2N6649 

MJ921 

2N6650 

MJ1000 

RCA1000 

MJ1001 

RCA1001 

MJ1200 

2N6384 

MJ1201 

2N6385 

MJ1800 

2N5838.BUX16C 

MJ2249 

2N3879 

MJ2250 

2N3879 

MJ2251 

2N3584.BUX67B 

MJ2252 

2N3585.BUX67C 

MJ2253 

2N5955 

MJ2254 

2N5954 

MJ2267 

2N6246.2N6469 

MJ2268 

2N6246 

MJ2500 

2N6050 

MJ2501 

2N6051 

MJ2801 

2N6371 

MJ2840 

2N3055.2N6471 

MJ2841 

2N6254.2N6472 

MJ2901 

2N6246.2N6249 

MJ2940 

2N6246.BDX18 

MJ2941 

2N6247 

MJ2955 

MJ2955 

MJ3000 

2N6057 

MJ3001 

2N6058 

MJ3010 

BUX16B 

MJ3011 

BUX16B 

MJ3026 

2N5839 

MJ3027 

2N5840.BU126 

MJ3028 

2N5840.BU126 

MJ3029 

BUX16A 

MJ3030 

BUX16C 

MJ3101 

2N3878 

MJ3201 

BUX67A 

MJ3202 

2N3585.BUX67B 

MJ3430 

2N5840.BUX18B 

MJ3583 

2N6211 

MJ3584 

2N6212 

MJ3585 

2N6212 

MJ3701 

2N5956 

MJ3760 

BU126 

MJ3761 

BU126 

MJ3771 

2N3771 

MJ3772 

2N3772 

MJ3773 

2N3773 

MJ4000 

2N6384,RCA1000 

MJ4001 

2N6385.RCA1001 

MJ4010 

2N6649 

MJ401 1 

2N6650 

MJ4030 

2N6285 

MJ4031 

2N6286 

MJ4032 

2N6287 

MJ4033 

2N6282 

MJ4034 

2N6283 

MJ4035 

2N6284 

MJ4240 

2N6212 

MJ4502 

RCA9116E 

MJ5415 

2N5415 
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RCA 

Industry 

Replacement 

Type 

Type 

MJ5416 

2N5416 

MJ5600 

2N3772 

MJ5601 

2N6258 

MJ5602 

2N3773 

MJ5603 

2N3773 

MJ6000 

2N3772 

MJ6002 

2N3773 

MJ6302 

2N3773 

MJ15001 

MJ15001 

MJ15002 

MJ15002 

MJ15003 

MJ 15003 

MJ15004 

MJ 15004 

MM3005 

RCA1A06 

MM4000 . 

BFT28 

MM4001 

BFT28A 

MM4002 

BFT28B 

MM4003 

BFT28C 

MM5005 

RCA1A05 

NL-C35A 

2N683 

NL-C35B 

2N685 

NL-C35C 

2N687 

NL-C35D 

2N688 

NL-C35E 

2N689 

NL-C35G 

2N684 

NL-C35H 

2N686 

NL-C35M 

2N689 

NL-C40A 

2N3650 

NL-C40B 

2N3651 

NL-C40C 

2N3652 

NL-C40D 

2N3654 

NL-C40E 

S7410M 

NL-C40G 

2N3651 

NL-C40H 

2N3652 

NL570M 

2N690 

PMD10K60 

2N6057 

PMD10K80 

2N6058 

PMD10K100 

2N6059 

PMD11K60 

2N6050 

PMD11K80 

2N6051 

PMD11K100 

2N6052 

PMD12K40 

2N6383 

PMD12K60 

2N6384 

PMD12K80 

2N6385 

PMD13K40 

2N6648 

PMD13K60 

2N6649 

PMD13K80 

2N6650 

PMD1601K 

2N6282 

PMD1602K 

2N6283 

PMD1603K 

2N6284 

PMD1701K 

2N6285 

PMD1702K 

2N6286 

PMD1703K 

2N6287 

PS08 

S6200A 

PS020 

S6200A 

PS035 

2N3870 

PS18 

S6200A 

PS28 

S6200B 

PS38 

S6200D 

PS48 

S6200D 

PS58 

S6200M 

PS68 

S6200M 

PS120 

S6200M 

PS135 

2N3870 

PS220 

S6200B 

PS235 

2N3871 


industry 

RCA 

Replacement 

Type 

Type 

PS320 

S6200D 

PS335 

2N3872 

PS420 

S6200D 

PS435 

2N3872 

PS520 

S6200M 

PS535 

2N3873 

PS620 

S6200M 

PS635 

2N3873 

PT06 

2N5567 

PT08 

2N5567 

PT10 

2N5567 

PT15 

2N5567 

PT16 

2N5567 

PT18 

2N5567 

PT025 

T6401B 

PT026 

2N5867 

PT028 

2N6567 

PT030 

T6401 B 

PT036 

2N5568 

PT038 

2N5568 

PT040 

2N5441 

PT046 

2N5568 

PT048 

2N5568 

PT056 

T4101M 

PT058 

T4101M 

PT066 

T4101M 

PT068 

T4101M 

PT110 

2N5567 

PT115 

2N5571 

PT125 

T6401B 

PT130 

T6401 B 

PT140 

2N5441 

PT210 

2N5567 

PT215 

2N5571 

PT225 

T6401 B 

PT230 

T6401 B 

PT240 

2N5441 

PT310 

2N5568 

PT315 

2N5572 

PT325 

T6401 D 

PT330 

T6401 D 

PT340 

2N5442 

PT410 

2N5568 

PT415 

2N5572 

PT425 

T6401 D 

PT430 

T6401 D 

PT440 

2N5442 

PT510 

T4101M 

PT515 

T4100M 

PT525 

T6401 M 

PT530 

T6401M 

PT540 

2N5443 

PT610 

T4101M 

PT615 

T4100M 

PT625 

T6401 M 

PT630 

T6401 M 

Q2001MS2 

T2302B 

Q2001M2 

2N5755 

Q2003P 

T2800B 

Q2004 

T4120B 

Q2006L4 

T2850B 

Q2008 

T4121B 

Q2010 

T4121B 

Q2015 

T4120B 

Q2025 

T6421 B 



RCA 

Industry 

Replacement 

Type 

Type 

Q2040 

T6420B 

Q4001MS2 

T2302D 

Q4001M2 

2N5756 

Q4003L4 

T2850D 

Q4004 

T4121D 

Q4004L4 

T2850D 

Q4006 

T4121D 

Q4006L4 

T2850D 

Q4008 

T4121D 

Q4010 

T4121D 

Q4015 

T4120D 

Q4025 

T6421 D 

Q4040 

T6420D 

Q5006L4 

T2850D 

Q5008 

T4121M 

Q5010 

T4121M 

Q5015 

T41 20M 

Q5025 

T6421 M 

Q5040 

T6420M 

Q6008 

T4121M 

0601 0 

T4121M 

0601 5 

T4120M 

06025 

T6421M 

06040 

T6420M 

08025 

T6420N 

08040 

T6420N 

RCA106A 

S2060A 

RCA106B 

S2060B 

RCA106D 

S2060D 

RCA106E 

S2060E 

RCA106F 

S2060F 

RCA106O 

S20600 

RCA106M 

S2060M 

RCA106Y 

S2060Y 

RCA107A 

S2061A 

RCA107B 

S2061 B 

RCA107C 

S2061 C 

RCA107D 

S2061 D 

RCA107E 

S2061 E 

RCA107F 

S2061 F 

RGA107O 

S2061O 

RCA107M 

S2061M 

RCA107Y 

S2061Y 

RCA108A 

S2062A 

RCA108B 

S2062B 

RCA108C 

S2062C 

RCA108D 

S2062D 

RCA108E 

S2062E 

RCA108F 

S2062F 

RCA108O 

S2062O 

RCA108M 

S2062M 

RCA108Y 

S2062Y 

RM555T 

CA555T 

RM723T 

CA723T 

RM741DC 

CA741G 

RM741DE 

CA741G 

RM741T 

CA741T 

RM747DC 

CA747G 

RM747T 

CA747T 

RM1558DE 

CA1558G 

RM1558T 

CA1558T 

RTS0202 

S6200A 

RTS0205 

S6200A 

RTS0210 

S6200A 

RTS0220 

S6200B 
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RCA 


RCA 


RCA 

Industry 

Replacement 

Industry 

Replacement 

Industry 

Replacement 

Type 

Type 

Type 

Type 

Type 

Type 

RTS0230 

S6200D 

S1035G 

2N3870 

SC40F 

2N5569 

RTS0240 

S6200D 

S1035H 

2N3896 

SC41A 

2N5567 

RTS0250 

S6200M 

S2003RS2 

S2060B 

SC41B 

2N5567 

F\TS0260 

S6200M 

S2003RS3 

S2061B 

SC41D 

2N5568 

RTS0502 

S6200A 

S2006B 

S6220B 

SC41E 

T4101M 

RTS0505 

S6200A 

S2006G 

S6200B 

SC41F 

2N5567 

RTS0510 

S6200A 

S2006H 

S6210B 

SC45A 

2N5569 

RTS0520 

S6200B 

S2008B 

S6220B 

SC45B 

2N5569 

RTS0530 

S6200D 

S2008G 

S6200B 

SC45B2 

T4121B 

RTS0540 

S6200D 

S2008H 

S6210B 

SC45D 

2N5570 

RTS0550 

S6200M 

S2010B 

S6220B 

SC45D2 

T4121D 

RTS0602 

S6200A 

S2010G 

S6200B 

SC45E 

T411 1 M 

RTS0605 

S6200A 

S2010H 

S6210B 

SC45E2 

T4121M 

RTS0610 

S6200A 

S2016B 

S6220B 

SC45F 

2N5569 

RTS0620 

S6200B 

S2016G 

S6200B 

SC46A 

2N5567 

RTS0630 

S6200D 

S2016H 

S6210B 

SC46B 

2N5567 

RTS0640 

S6200D 

S2025G 

2N3871 

SC46D 

2N5568 

RTS0650 

S6200M 

S2025H 

2N3897 

SC46E 

T4101M 

RTS0660 

S6200M 

S2035G 

2N3871 

SC46F 

2N5567 

RTU0102 

S6210A 

S2035H 

2N3897 

SC50A 

2N5573 

RTU0105 

S6210A 

S4006B 

S6220D 

SC50B 

2N5573 

RTU0110 

S6210A 

S4006G 

S6200D 

SC50B2 

T4120B 

RTU0120 

S6210B 

S4006H 

S6210D 

SC50D 

2N5574 

RTU0130 

S6210D 

S4010B 

S6220D 

SC50D2 

T4120D 

RTU0140 

S6210D 

S4010G 

S6200D 

SC50E 

2N5573.T4110M 

RTU0150 

S6210M 

S4010H 

S6210D 

SC50E2 

T4120M 

RTU0160 

S6210M 

S4016B 

S6220D 

SC50F 

2N5573 

RTU0202 

2N3896 

S4016G 

S6200D 

SC51A 

2N5571 

RTU0205 

2N3896 

S4016H 

S6210D 

SC51B 

2N5571 

RTU0210 

2N3896 

S4025G 

2N3872 

SC51D 

2N5572 

RTU0220 

2N3897 

S4025H 

2N3898 

SC51E 

T4100M 

RTU0230 

2N3898 

S4035G 

2N3872 

SC51F 

2N5571 

RTU0240 

2N3898 

S4035H 

2N3898 

SC60B 

T641 1 B 

RTU0602 

2N3896 

S6003RS2 

S2060M 

SC60B2 

T6421B 

RTU0605 

2N3896 

S6003RS3 

S2061M 

SC60B12 

T6411B 

RTU0610 

2N3896 

S6006B 

S6220M 

SC60B13 

T6411B 

RTU0620 

2N3897 

S6006G 

S6200M 

SC60B14 

T6414B 

RTU0630 

2N3898 

S6006H 

S6210M 

SC60B22 

T6421 B 

RTU0640 

2N3898 

S6008G 

S6200M 

SC60B23 

T6421B 

RTU0650 

2N3899 

S6008H 

S6210M 

SC60D 

T641lb 

RTU0660 

2N3899 

S6010B 

S6220M 

SC60D2 

T6421 D 

RTU0705 

2N3896 

S6010G 

S6200M 

SC60D12 

T6411D 

RTU0710 

2N3896 

S6010H 

S6210M 

SC60D13 

T6411D 

RTU0720 

2N3897 

S6016B 

S6220M 

SC60D14 

T6414D 

RTU0730 

2N3898 

S6016G 

S6200M 

SC60D22 

T6421D 

RTU0740 

2N3898 

S6016H 

S6210M 

SC60D23 

T6421D 

RTU0750 

2N3899 

S6025G 

2N3873 

SC60E 

T641 1 M 

RTU0760 

2N3899 

S6025H 

2N3899 

SC60E2 

T6421 M 

S0525G 

2N3870 

S6035G 

2N3873 

SC60E12 

T6411M 

S1003RS2 

S2060A 

S6035H 

2N3899 

SC60E13 

T6411M 

S1003RS3 

S2061A 

SC35A 

2N5569 

SC60E22 

T6421M 

S1006B 

S6220A 

SC35B 

2N5569 

SC60E23 

T6421 M 

S1006G 

S6200A 

SC35D 

2N5570 

SC61B 

T6401B 

S1006H 

S6210A 

SC35F 

2N5569 

SC61B12 

T6401B 

S1008B 

S6220A 

SC36A 

2N5567 

SC61B13 

T6401B 

S1008G 

S6200A 

SC36B 

2N5567 

SC61B14 

T6404B 

S1008H 

S6210A 

SC36D 

2N5568 

SC61D 

T6401 D 

S1010B 

S6220A 

SC36F 

2N5567 

SC61D12 

T6401 D 

S1010G 

S6200A 

SC40A 

2N5569 

SC61D13 

T6401 D 

S1010H 

S6210A 

SC40B 

2N5569 

SC61D14 

T6404D 

S1016B 

S6220A 

SC40B2 

T4121B 

SC61E 

T6401M 

S1016G 

S6200A 

SC40D 

2N5570 

SC61E12 

T6401 M 

S1016H 

S6210A 

SC40D2 

T4121D 

SC61E13 

T6401 M 

S1025H 

2N3870 

SC40E 

T4111M 

SC136A 

T2322A 

S1025H 

2N3896 

SC40E2 

T4121M 

SC136B 

T2322B 
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Industry 

RCA 

Replacement 

Type 

Type 

SC136D 

T2322D 

SC141B 

SC141B 

SC141D 

SC141D 

SC141E 

SC141E 

SC141M 

SC141M 

SC146B 

SC146B 

SC146D 

SC146D 

SC146E 

SC146E 

SC146M 

SC146M 

SC240B 

2N5569 

SC240B2 

T4121B 

SC240B12 

2N5569 

SC240B13 

2N5569 

SC240B22 

T4121B 

SC240B23 

T4121B 

SC240D 

2N5570 

SC240D2 

T4121D 

SC240D12 

2N5570 

SC240D13 

2N5570 

SC240D22 

T4121D 

SC240D23 

T4121D 

SC240E 

T4111M 

SC240E2 

T4121M 

SC240E12 

T4111M 

SC240E13 

T4111M 

SC240E22 

T4121M 

SC240E23 

T4121M 

SC241B 

2N5567 

SC241B12 

2N5567 

SC242B13 

2N5567 

SC241D 

2N5568 

SC242D12 

2N5568 

SC241D13 

2N5568 

SC241E 

T4101M 

SC241E12 

T4101M 

SC241E13 

T4101M 

SC245B 

2N5569 

SC245B2 

T4121B 

SC245B12 

2N5569 

SC245B13 

2N5569 

SC245B14 

T4115B 

SC245B22 

T4121B 

SC245B23 

T4121B 

SC245D 

2N5570 

SC245D2 

T4121D 

SC245D12 

2N5570 

SC245D13 

2N5570 

SC245D14 

T4115D 

SC245D22 

T4121D 

SC245D23 

T4121D 

SC245E 

T4111M 

SC245E2 

T4121M 

SC245E12 

T4111M 

SC245E13 

T4111M 

SC245E22 

T4121M 

SC245E23 

T4121M 

SC246B 

2N5567 

SC246B12 

2N5567 

SC246B13 

2N5567 

SC246B14 

T4105B 

SC246D 

2N5568 

SC246D12 

2N5568 

SC246D13 

2N5568 

SC246E 

T4101M 

SC246E12 

T4101M 


Industry 

RCA 

Replacement 

Type 

Type 

SC246E13 

T4101M 

SC250B 

2N5573 

SC250B2 

T4120B 

SC250B12 

2N5573 

SC250B13 

2N5573 

SC250B14 

T4113B 

SC250B22 

T4120B 

SC250D 

2N5574 

SC250D2 

T4120D 

SC250D12 

2N5574 

SC260D13 

2N5574 

SC250D14 . 

T4113D 

SC250D22 

T4120D 

SC250E 

T4110M 

SC250E2 

T4120M 

SC250E12 

T4110M 

SC250E13 

T4110M 

SC250E22 

T4120M 

SC251B 

2N5571 

SC251B12 

2N5571 

SC251B13 

2N5571 

SC251B14 

T4103B 

SC251D 

2N5572 

SC251D12 

2N5572 

SC251D13 

2N5572 

SC251E 

T4100M 

SC251E12 

T4100M 

SC251E13 

T4100M 

SDT410 

RCA4'10 

SDT411 

RCA411 

SDT413 

RCA413 

SDT423 

RCA423 

SDT431 

RCA431 

SDT6901 

2N6078 

SDT6902 

2N6078 

SDT6903 

2N6078 

SDT6904 

2N6078 

SDT6905 

2N6078 

SDT6906 

2N6078 

SDT6907 

2N6078 

SDT6908 

2N6078 

SDT7601 

2N5039 

SDT7602 

2N5039 

SDT7603 

2N5038 

SDT7604 

2N6496 

SDT7605 

2N6249 

SDT7607 

2N5039 

SDT7608 

2N5039 

SDT7609 

2N5038 

SDT7610 

2N6354 

SDT7731 

2N6470 

SDT7732 

2N6471 

SDT7733 

2N6472 

SDT9201 

2N3055 

SDT9202 

2N6254 

SDT9203 

2N4348 

SDT9204 

2N4348 

SDT9205 

2N3055 

SDT9206 

2N3055 

SDT9207 

2N6254 

SDT9208 

2N4348 

SDT9209 

2N4348 

SDT9210 

2N6253 

SDT9702 

2N4348 

SDT9703 

2N4348 


Industry 

RCA 

Replacement 

Type 

Type 

SDT9704 

2N6254 

SDT9705 

2N4348 

SDT9706 

2N4348 

SDT9707 

2N3055 

SDT9801 

2N6254 

SDT9802 

2N6254 

SDT9803 

2N6254 

SDT9804 

2N3773 

SDT12203 

2N6689 

SDT13201 

2N6689 

SDT13202 

2N6692 

SDT13203 

2N6690 

SE555L 

CA555T 

SE555N 

CA555E 

SE555P 

CA555E 

SE555T 

CA555T 

SE9300 

TIP120 

SE9301 

TIP121 

SE9302 

TIP122 

SE9303 

2N6384 

SE9304 

2N6385 

SPC410 

RCA410 

SPC411 

RCA411 

SPC413 

RCA413 

SPC423 

RCA423 

SPC431 

RCA431 

SPS08 

S6210A 

SPS18 

S6210A 

SPS020 

S6210A 

SPS28 

S6210B 

SPS38 

S6210D 

SPS48 

S6210D 

SPS58 

S6210M 

SPS68 

S6210M 

SPS120 

S6210A 

SPS220 

S6210B 

SPS320 

S6210D 

SPS420 

S6210D 

SPS520 

S6210M 

SPS620 

S6210M 

SPT06 

2N5569 

SPT08 

2N5569 

SPT10 

2N5569 

SPT15 

2N5573 

SPT16 

2N5569 

SPT18 

2N5569 

SPT025 

T64T1B 

SPT030 

T6411B 

SPT26 

2N5569 

SPT28 

2N5569 

SPT36 

2N5570 

SPT38 

2N5570 

SPT40 

2N5444 

SPT46 

2N5570 

SPT48 

2N5570 

SPT56 

T4111M 

SPT58 

T4111M 

SPT68 

T4111M 

SPT110 

2N5569 

SPT115 

2N5573 

SPT125 

T6411B 

SPT130 

T6411B 

SPT140 

2N5444 

SPT210 

2N5569 

SPT215 

2N5573 
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RCA 


RCA 1 


RCA 

Industry 

Replacement 

Industry 

Replacement 

Industry 

Replacement 

Type 

Type 

Type 

Type 

Type 

Type 

SPT225 

T6411B 

TAG-200-100 

T2302A 

TDAL223A 

2N5756 

SPT230 

T6411B 

TAG-201 -100 

T2303A 

TIC20 

2N5567 

SPT240 

2N5444 

TAG-200-20d 

T2302B 

TIC21 

2N5568 

SPT310 

2N5570 

TAG-201 -200 

T2303B 

TIC22 

2N5569 

SPT315 

2N5574 

TAG-200-400 

T2302D 

TIC23 

2N5570 

SPT325 

T6411D 

TAG-201 -400 

T2303D 

TIC106A 

S2060A 

SPT330 

T641 1 D 

TAG-202-100 

T2302A 

TIC106B 

S2060B 

SPT340 

2N5445 

TAG-202A-100 

T2302A 

TIC106C 

S2060C 

SPT410 

2N5570 

TAG-202-200 

T2302B 

T1C106D 

S2060D 

SPT415 

2N5574 

TAG-202A-200 

T2302B 

TIC106F 

S2060F 

SPT425 

T6411D 

TAG-202-400 

T2302D 

TIC106Y 

S2060Y 

SPT430 

T6411D 

TAG-202A-400 

T2302D 

TIC116A 

C122A 

SPT440 

2N5445 

TAG-203-100 

T2301A 

TIC116B 

C122B 

SPT510 

T4111M 

TAG-203A-100 

T2301A 

TIC116C 

C122C 

SPT515 

T4110M 

TAG-203-200 

T2301B 

TIC116D 

C122D 

SPT525 

T6411M 

TAG-203A-200 

T2301B 

TIC116E 

C122E 

SPT530 

T6411M 

TAG-203-400 

T2301 P 

TIC116F 

C122F 

SPT540 

2N5446 

TAG-203A-400 

T2301 D 

TIC116M 

C122M 

SPT610 

T4111M 

TAG-204-100 

T2300A 

TIC126A 

2N6395 

SPT615 

T4110M 

TAG-204A-100 

T2300A 

TIC126B 

2N6396 

SPT625 

T641 1 M 

TAG-204-200 

T2300B 

TIC126D 

2N6397 

SPT630 

T6411M 

TAG-204A-200 

T2300B j 

TIC126F 

2IS16349A 

SPT640 

2N5446 

TAG-204-400 

T2300D 

TIC126M 

2N6398 

STS410 

RCA410 

TAG-204A-400 

T2300D 1 

TIC226B 

T2800B 

STS411 

RCA411 

TAG-205-100 

T2303A 

TIC226D 

T2800D 

STS413 

RCA413 

TAG-205-200 

T2303B 

TIC250B 

T6401B 

STS423 

RCA423 

TAG-205-400 

T2303D 

TIC250D 

T6401D 

STS431 

RCA431 

TAG-206-100 

T2302A 

tlC250E 

T6401 M 

SVT300-5B 

2N6689 

TAG-206-200 

T2302B 

TIC250M 

T6401 M 

SVT300-10B 

2N6689 

TAG-206-400 

T2302D 

TIC252B 

T6411B 

T1482 

4031 1 

TAG-220-200 

T2500B 

TIC252D 

T6411D 

T1484 

2N697 

TAG-220-400 

T2500D 

TIC252E 

T6411M 

T1492 

40407 

TAG-224-200 

T2800B 

TIC252M 

T6411M 

T1493 

2N1613 

TAG-224-400 

T2802D 

TIC260B 

T6401B 

TAG136 

T2322D 

TAG-224-600 

T2802M 

TIC260D 

T6401 D 

TAG-6-100 

2N3668 

TAG-225-200 

T2800B 

TIC260E 

T6401M 

TAG-6-200 

2N3669 

TAG-225-400 

T2800D 

TIC260M 

T6401M 

TAG-6-400 

2N3670 

TAG-225-600 

T2800M 

TIC262B 

T6411B 

TAG-6-500 

2N4103 

TAG-240-200 

T2850B 

TIC262D 

T6411D 

TAG-6-600 

2N4103 

TAG-240-400 

T2850D 

TIC262E 

T6411M 

TAG-7-100 

S5210B 

TAG-241-200 

T2850D 

TIC262M 

T6411M 

TAG-7-200 

S5210B 

TAG-245-200 

T2850B 

T1C270B 

2N5441 

TAG-7-400 

S5210D 

TAG-245-400 

T2850D 

TIC270D 

2N5442 

TAG-7-500 

S5210M 

TAG-246-200 

T2850B 

TIC270E 

2N5443 

TAG-7-600 

S5210M 

TAG-246-400 

T2850D 

TIC270M 

2N5443 

TAG-10-100 

S7310B 

TAG-255-200 

T6000B 

TIC272B 

2N5444 

TAG-10-200 

S7310B 

TAG-255-400 

T6000D 

TIC272D 

2N5445 

TAG-10-400 

S7310D 

TAG-255-600 

T6000M 

TIC272E 

2N5446 

TAG-10-500 

S7310M 

TAG-255A-200 

T6000B 

TIC272M 

2N5446 

TAG-10-600 

S7310M 

TAG-255A-200 

T6000D 

TIP29 

BD239.TIP29 

TAG-15-100 

S6210A 

TAG-255A-200 

T6000M 

TIP29A 

BD239A.TIP29A 

TAG-15-200 

S6210B 

TAG-260-200 

T2700B 

TIP29B 

BD239B.TIP29B 

TAG-15-400 

S6210D 

TAG-260-400 

T2700D 

TIP29C 

BD239C,tlP29C 

TAG-15-500 

S6210M 

TAG-261 -200 

T2700B 

TIP30 

BD240.TIP30 

TAG-15-600 

S6210M 

TAG-261 -400 

T2700D 

TIP30A 

BD240A.TIP30A 

TAG-20-100 

S6210A 

TAG-265-200 

T4700B 

T1P30B 

BD240B.TIP30B 

TAG-20-200 

S6210B 

TAG-265-400 

T4700D 

TIP30C 

BD240C.TIP30C 

TAG-20-400 

S6210D 

TAG-266-200 

T4700B 

trP31 

BD241.TIP31 

TAG-20-500 

S6210M 

TAG-266-400 

T4700D 

TIP31A 

BD241A.TIP31A 

TAG-20-600 

S6210M 

TAG-280-200 

T6000B 

TIP31B 

BD241B.TIP31B 

TAG-35-100 

S6410A 

TAG-280-400 

T6000D 

TIP31C 

BD241C.TIP31C 

TAG-35-200 

S6410B 

TAG-280-600 

T6000M 

TIP32 

BD242.TIP32 

TAG-35-400 

S6410D 

TDAL113A 

2N5754 

TIP32A 

BD242A.TIP32A 

TAG-35-500 

S6410M 

TDAL113B 

T2302B 

TIP32B 

BD242B.TIP32B 

TAG-35-600 

S6410M 

TDAL113S 

T2300B 

TIP32C 

BD242C.TIP32C 
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Industry 

RCA 

Replacement 

Industry 

Type 

Type 

Type 

TIP41 

BD243.TIP41 

TRAL1140D 

TIP41A 

BD243A.TIP41A 

TRAL2210D 

TIP41B 

BD243B,tlP41B 

TRAL2215D 

TIP41C 

BD243C.TIP41C 

TRAL2225D 

TIP42 

BD244,TIP42^ 

TRAL2230D 

TIP42A 

BD244A.TIP42A 

TRAL2240D 

TIP42B 

Bb244B.TIP42B 

TS2218 

TIP42C 

BD244C.TIP42C 

TS2219 

TIP100 

TIP100 

TS2904 

TIP101 

TIP101 

TX01A10 

TIPI 02 

TIP102 

TXC01A20 

TIP110 

BDX33A 

TXC01A40 

TIP111 

BDX33B 

TXC01B10 

TIP112 

BDX33C 

TXC01B20 

TIP115 

BDX34A 

TXC01B40 

TIP116 

BDX34B 

TXC01C10 

TIP117 

BDX34C 

TXC01C20 

TIP120 

BDX33A.TIP120 

TXC01C40 

TIP121 

BDX33B.TIP121 

TXC01D10 

TIP122 

BDX33C.TIP122 

TXC01D20 

TIP125 

BDX34A.TIP125 

TXC01D40 

TIPI 26 

BDX34B.TIP126 

TXC01E10 

TIP127 

BDX34C.TIP127 

TXC01E20 

TIP130 

BDX33A 

TXC01E40 

TIP131 

BDX33B 

TXC01F10 

TIP132 

BDX33C 

TXC01F20 

TIP136. 

BDX34A 

TXC01F40 

TIP136 

BDX34B 

TXD98A20 

TIP137 

BDX34C 

TXD98A40 

TIP140 

2N6387 

TXD98A50 

TIP141 

2N6530 

TXD99A20 

TIP142 

2N6531 

TXD99A40 

TIP145 

2N6666 

TXD99A50 

TIP146 

2N6667 

TXE99A20 

TIP147 

2N6668 

TXE99A40 

TIP525 

2N6671 

TXE99A50 

TIP527 

2N6674 

TY504 

TIP531 

2N6250 

TY1004 

TIP532 

2N6675 

TY2004 

TIP535 

BUX17A 

TY3004 

TIP536 

2N6674 

TY4004 

TIP537 

2N6676 

TY5004 

TIP538 

2N6250 

TY6004 

TIP539 

2N6250 

TY507 

TIP544 

2N6248 

TY1007 

TIP646 

2N6469 

TY2007 

TIP554 

2N6671 

TY3007 

TiP555 

2N6672 

TY4007 

TIP556 

2N6673 

TY5007 

TIP562 

TIP562 

TY6Q07 

TIP563 

TIP563 

TY610 

TIP620 

2N6383 

TY1010 

TIP621 

2N6384 

TY2010 

TIP622 

2N6385 

TY3010 

TIP640 

2N6384 

TY4010 

TIP641 

2N6385 

TY5010 

TIP642 

2N6385 

TY6010 

TIP645 

2N6666 

TYAL113B 

TIP646 

2N6667 

TYAL113C 

TIP647 

2N6668 

TYAL113M 

TIP3054 

RCA3054 

TYAL116B 

TRAL1110D 

2N5569 

TYAL116C 

TRAL1115D 

2N5573 

TYAL116M 

TRAL1125D 

T6411B 

TYAL118B 

TRAL1130D 

T6421B 

TYAL118C 


RCA 


RCA 

Replacement 

Industry 

Replacement 

Type 

Type 

Type 

T6420B 

TYAL118M 

T2802B 

2N5570 

TYAL223B 

T2500D 

2N5574 

TYAL223C 

T2500D 

T6411D 

TYAL223M 

T2801D 

T6421D 

TYAL226B 

T2500D 

T6420D 

TYAL226C 

T2500D 

2N1613 

TYAL226M 

T2801 D 

2N1711 

TYAL228B 

T2800D 

40406 

TYAL228C 

T2800D 

T2700A 

TYAL228M 

T2802D 

T2700B 

TYAL1110B 

T2800B 

T2700D 

TYAL1110C 

T2800B 

T2700A 

TYAL1110M 

T2802B 

T2700B 

TYAL2210B 

T2800D 

T2700D 

TYAL2210C 

T2800D 

T2700A 

T2700B 

TYAL2210M 

T2802D 


T2700D 

T2700A 

T2700B 

T2700D 

T2700A 

T2700B 

T2700D 

T2700A 

T2700B 

T2700D 

2N5573 

2N5574 

T4110M 

2N5569 

2N5570 

T4111M 

T6411B 

T6411D 

T6411M 

S2062A 

S2062A 

S2062B 

S2062C 

S2062D 

S2062E 

S2062M 

C122A 

C122A 

C122B 

C122C 

C122D 

C122E 

C122M 

S2800F 

S2800A 

S2800B 

S2800C 

S2800D 

S2800E 

S2800M 

T2500B 

T2500B 

T2801B 

T2500B 

T2500B 

T2801B 

T2800B 

T2800B 
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Solid state devices are being designed into an increasing 
\ variety of electronic equipment because of their high 
standards of reliability and performance. However, it is 
essential that equipment designers be mindful of good 
engineering practices in the use of these devices to achieve 
the desired performance. 

This Note summarizes important operating recommen- 
dations and precautions which should be followed in the 
interest of maintaining the high standards of performance of 
solid state devices. 

The ratings included in RCA Solid State Devices data 
bulletins are based on the Absolute Maximum Rating 
System, which is defined by the following Industry Standard 
(JEDEC) statement: 

Absolute-Maximum Ratings are limiting values of opera- 
ting and environmental conditions applicable to any electron 
device of a specified type as defined by its published data, 
and should not be exceeded under the worst probable 
conditions. 

The device manufacturer chooses these values to provide 
acceptable serviceability of the device, taking no responsi- 
bility for equipment variations, environmental variations, and 
the effects of changes in operating conditions due to 
variations in device characteristics. 

The equipment manufacturer should design so that 
initially and throughout life no absolute-maximum value for 
the intended service is exceeded with any device under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in device charac- 
teristics. 

It is recommended that equipment manufacturers consult 
RCA whenever device applications involve unusual electrical, 
mechanical or environmental operating conditions. 

GENERAL CONSIDERATIONS 

The design flexibility provided by these devices makes 
possible their use in a broad range of applications and under 
many different operating conditions. When incorporating 
these devices in equipment, therefore, designers should 
anticipate the rare possibility of device failure and make 
certain that no safety hazard would result from such an 
occurrence. 

The small . size of most solid state products provides 
obvious advantages to the designers of electronic equipment. 
However, it should be recognized that these compact devices 
usually provide only relatively small insulation area between 
adjacent leads and the metal envelope. When these devices 
are used in moist or contaminated atmospheres, therefore, 
supplemental protection must be provided to prevent the 
development of electrical conductive paths across the 
relatively small insulating surfaces. For specific information 
on voltage creepage, the user should consult references such 
as the JEDEC Standard No. 7 “Suggested Standard on 


Operating Considerations 

Thyristors,” and JEDEC Standard RS282 “Standards for 
Silicon Rectifier Diodes and Stacks”. 

The metal shells of some solid state devices operate at the 
collector voltage and for some rectifiers and thyristors at the 
anode voltage. Therefore, consideration should be given to 
the possibility of shock hazard if the shells are to operate at 
voltages appreciably above or below ground potential. In 
general, in any application in which devices are operated at 
voltages which may be dangerous to personnel, suitable 
precautionary measures should be taken to prevent direct 
contact with these devices. 

Devices should not be connected into or disconnected 
from circuits with the power on because high transient 
voltages may cause permanent damage to the devices. 

TESTING PRECAUTIONS 

In common with many electronic components, solid-state 
devices should be operated and tested in circuits which have 
reasonable values of current limiting resistance, or other 
forms of effective current overload protection. Failure to 
observe these precautions can cause excessive internal heating 
of the ■ device resulting in destruction and/or possible 
shattering of the enclosure. 

TRANSISTORS AND THYRISTORS 
WITH FLEXIBLE LEADS 

Flexible leads are usually soldered to the circuit elements. 

It is desirable in all soldering operatings to provide some 
slack or an expansion elbow in each lead to prevent 
excessive tension on the leads. It is important during the 
soldering operation to avoid excessive heat in order to 
prevent possible damage to the devices. Some of the heat can 
be absorbed if the flexible lead of the device is grasped 
between the case and the soldering point with a pair of pliers. 

TRANSISTORS AND THYRISTORS 
WITH MOUNTING FLANGES 

The mounting flanges of JEDEC-type packages such as 
the TO-3 or TO-66 often serve as the collector or anode 
terminal. In such cases, it is essential that the mounting 
flange be securely fastened to the heat sink, which may be 
the equipment chassis. Under no circumstances, however, 
should the mounting flange of a transistor be soldered 
directly to the heat sink or chassis because the heat of the 
soldering operation could permanently damage the device. 
Soldering is the preferred method for mounting thyristors;^ 
see- “Rectifiers and Thyristors,” below. Devices which cannot 
be soldered can be installed in commercially available 
sockets. Electrical connections may also be made by 
soldering directly to the terminal pins. Such connections may 
be soldere4 to the pins close to the pin seals provided care is 
taken to conduct excessive heat away from the seals; 
otherwise the heat of the soldering operation could crack the 
pin seals and damage the device. 
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Operating Considerations 

During operation, the mounting-flange temperature is 
higher than the ambient temperature by an amount which 
depends on the heat sink used. The heat sink must have 
sufficient thermal capacity to assure that the heat dissipated 
in the heat sink itself does not raise the device mounting- 
flange temperature above the rated value. The heat sink or 
chassis may be connected to either the positive or negative 
supply. 

In many applications the chassis is connected to the 
voltage-supply terminal. If the recommended mounting 
hardware shown in the data bulletin for the specific 
solid-state device is not available, it is necessary to use either 
an anodized aluminum insulator having high thermal con- 
ductivity or a mica insulator between the mounting-flange 
and the chassis. If an insulating aluminum washer is required, 
it should be drilled or punched to provide the two mounting 
holes for the terminal pins. The burrs should then be 
removed from the washer and the washer anodized. To insure 
that the anodized insulating layer is not destroyed during 
mounting, it is necessary to remove the burrs from the holes 
in the chassis. 

It is also important that an insulating bushing, such as 
glass-filled nylon, be used between each mounting bolt and 
the chassis to prevent a short circuit. However, the insulating 
bushing should not exhibit shrinkage or softening under the 
operating temperatures encountered. Otherwise the thermal 
resistance at the interface between device and heat sink 
may increase as a result of decreasing pressure. 

PLASTIC POWER TRANSISTORS AND THYRISTORS 

RCA power transistors and thyristors (SCR’s and triacs) 
in molded-silicone-plastic packages are available in a wide 
range of power-dissipation ratings and a variety of package 
configurations. The following paragraphs provide guidelines 
for handling and mounting of these plastic-package devices, 
recommend forming of leads to meet specific mounting 
requirements, and describe various mounting arrangements, 
thermal considerations, and cleaning methods. This informa- 
tion is intended to augment the data on electrical character- 
istics, safe operating area, and performance capabilities in the 
technical bulletin for each type of plastic-package transistor 
or thyristor. 

Lead-Forming Techniques 

The leads of the RCA VERSAWATT in-line plastic 
packages can be formed to a custom shape, provided they are 
not indiscriminately twisted or bent. Although these leads 
can be formed, they are not flexible in the general sense, nor 
are they sufficiently rigid for unrestrained wire wrapping 

Before an attempt is made to form the leads of an in-line 
package to meet the requirements of a specific application, 
the desired lead configuration should be determined, and a 
lead-bending fixture should be designed and constructed. The 
use of a properly designed fixture for this operation 
eliminates the need for repeated lead bending. When the use 
of a special bending fixture is not practical, a pair of 


long-nosed pliers may be used. The pliers should hold the 
lead firmly between the bending point and the case, but 
should not touch the case. 

When the leads of an in-line plastic package are to be 
formed, whether by use of long-nosed pliers or a special 
bending fixture, the following precautions must be observed 
to avoid internal darnage to the device; 

1. Restrain the lead between the bending point and the 
plastic case to prevent relative movement between the 
lead and the case. 

2. When the bend is made in the plane of the lead 
(spreading), bend only the narrow part of the lead. 

3. When the bend is made in the plane perpendicular to that 
of the leads, make the bend at least 1/8 inch from the 
plastic case. 

4. Do not use a lead-bend radius of less than 1/16 inch. 

5. Avoid repeated bending of leads. 

The leads of the TO-220AB VERSAWATT in-line 
package are not designed to withstand excessive axial pull. 
Force in this direction greater than 4 pounds may result in 
permanent damage to the device. If the mounting arrange- 
ment tends to impose axial stress on the leads, some method 
of strain relief should be devised. 

Wire wrapping of the leads is permissible, provided that 
the lead is restrained between the plastic case and the point 
of the wrapping. Soldering to the leads is also allowed. The 
maximum soldering temperature, however, must not exceed 
275®C and must be applied for not more than 5 seconds at a 
distance not less than 1/8 inch from the plastic case. When 
wires are used for connections, care should be exercised to 
assure that movement of the wire does not cause movement 
of the lead at the lead-to-plastic junctions. 

The leads of RCA molded-plastic high-power packages 
are not designed to be reshaped. However, simple bending of 
the leads is permitted to change them from a standard 
vertical to a standard horizontal configuration, or conversely. 
Bending of the leads in this manner is restricted to three 
90-degree bends; repeated bendings should be avoided. 

Mounting 

Recommended mounting arrangements and suggested 
hardward for the VERSAWATT package are given in the data 
bulletins for specific devices and in RCA Application Note 
AN-4142.* When the package is fastened to a heat sink, a 
rectangular washer (RCA Part No. NR23 1 A) is recommended 
to minimize distortion of the mounting flange. Excessive 
distortion of the flange could cause damage to the package. 
The washer is particularly important when the size of the 
mounting hole exceeds 0.140 inch (6-32 clearance). Larger 
holes are needed to accommodate insulating bushings; 
however, the holes should not be larger than necessary to 
provide hardware clearance and, in any case, should not 
exceed a diameter of 0.250 inch. 
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Flange distortion is also possible it' excessive torque is 
used during mounting. A niaxinuiin torque ol X inch-pounds 
is specified. Care should be exercised to assure that the tool 
used to drive the mounting screw never comes in contact 
with the plastic body during the driving operatit)ii. Such 
contact can result in damage to the plastic body and internal 
device connections. An excellent method of avoiding this 
problem is to use a spacer or combination spacer-isolating 
bushing which raises the screw head or nut above the top 
surface of the plastic body. The material used for such a 
spacer or spacer-isolating bushing should, ol' course, be 
carefully selected to avoid “cold ilow” and consequent 
reduction in mounting force. Suggested materials for these 
bushings are diallphtalate, fiberglass-filled nylon, or 
fiberglass-filled polycarbonate. Unfilled nylon should be 
avoided. 

Modification of the flange can also result in Hange 
distortion and should not be attempted. The package should 
not be soldered to the heat sink by use of lead-tin solder 
because the heat required with this type of solder will cause 
the junction temperature of the device to become excessively 
high. 

The TO-220AA plastic package can be mounted in 
commercially available TO-66 sockets, such as UID 
Electronics Corp. Socket No. PTS-4 or equivalent. For 
testing purposes, the TO-220AB in-line package can be 
mounted in a Jetron Socket No. DC74-104 or equivalent. 
Regardless of the mounting method, the following 
precautions should be taken: 

1. Use appropriate hardware. 

2. Always fasten the package to the heat sink before the 
leads are soldered to fixed terminals. 

3. Never allow the mounting tool to come in contact with 
the plastic case. 

4. Never exceed a torque of 8 inch-pounds. 

5. Avoid oversize mounting holes. 

6. Provide strain relief if there is any probability that axial 
stress will be applied to the leads. 

7. Use insulating bushings to prevent hot-creep problems. 
Such bushings should be made of diallphthalate, fiber- 
glass-filled nylon, or fiberglass-filled polycarbonate. 

The maximum allowable power dissipation in a solid 
state device is limited by the junction temperature. An 
important factor in assuring that the junction temperature 
remains below the specified maximum value is the ability of 
the associated thermal circuit to conduct heat away from the 
device. 

When a solid state device is operated in free air, without a 
heat sink, the steady-state thermal circuit is defined by the 
junction-to-free-air thermal resistance given in the published 
data for the device. Thermal considerations require that a 
free flow of air around the device is always present and that 


Operating Considerations 

the power dissipation be maintained below the level which 
would cause the junction temperature to rise above the 
maximum rating. However, when the device is mounted on a 
heat sink, care must be taken to assure that all portions of 
the thermal circuit are considered. 

To assure efficient heat transfer from case to heat sink 
when mounting RCA molded-plastic solid state power 
devices, the following special precautions should be 
observed: 

1. Mounting torque should be between 4 and 8 inch- 
pounds. 

2. The mounting holes should be kept as small as possible. 

3. Holes should be drilled or punched clean with no burrs or 
ridges, and chamfered to a maximum radius of 0.010 
inch. 

4. The mounting surface should be flat within 0.002 
inch/inch. 

5. Thermal grease (Dow Corning 340 or equivalent) should 
always be used on both sides of the insulating washer if 
one is employed. The bleed rate of the thermal-grease 
compound should be such that it does not exceed 0.5 
per cent after 24 hours at 200°C. 

6. Thin insulating washers should be used. (Thickness of 
factory-supplied mica washers range from 2 to 4 mils). 

7. A lock washer or torque washer, made of material having 
sufficient creep strength, should be used to prevent 
degradation of heat sink efficiency during life. 

A wide variety of solvents is available for degreasing and 
flux removal. The usual practice is to submerge components 
in a solvent bath for a specified time. However, from a 
reliability stand point it is extremely important that the 
solvent, together with other chemicals in the solder-cleaning 
system (such as flux and solder covers), do not adversely 
affect the life of the component. This consideration applies 
to all non-hermetic and molded-plastic components. 

It is, of course, impractical to evaluate the effect on 
long-term device life of all cleaning solvents, which are 
marketed with numerous additives under a variety of brand 
names. These solvents can, however, be classified with 
respect to their component parts as either acceptable or 
unacceptable. Chlorinated solvents tend to dissolve the outer 
package and, therefore, make operation in a humid atmos- 
phere unreliable. Gasoline and other hydrocarbons cause the 
inner encapsulant to swell and damage the transistor. Alcohol 
is an acceptable solvent. Examples of specific, acceptable 
alcohols are isopropanol, methanol, and special denatured 
alcohols, such as SDAl , SDA30, SDA34, and SDA44. 

Under certain conditions, dimethyl silicone fluids may 
react chemically with the encapsulant of plastic devices and 
cause damage to the package. These fluids do not cause 
damage when they are contained in materials such as thermal 
compounds. These fluids, however, are unacceptable for use 
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Operating Considerations 

as baths or encapsulants for plastic-package devices. In 
addition, plastic-package devices should not be used or stored 
in environments that contain significant amounts of dimethyl 
silicone fluid. 

Care must also be used in the selection of fluxes for lead 
soldering. Rosin or activated rosin fluxes are recommended, 
while organic or acid fluxes are not. Examples of acceptable 
fluxes are: 

1 . Alpha Reliaros No. 320-33 

2. Alpha Reliaros No. 346 • 

3. Alpha Reliaros No. 71 1 

4. Alpha Reliafoam No. 807 

5. Alpha Reliafoam No. 809 

6. Alpha Reliafoam No. 81 1-13 

7. Alpha Reliafoam No. 815-35 

8. Kester No. 44 

If the completed assembly is to be encapsulated, the 
effect on the molded-plastic transistor must be studied from 
both a chemical and a physical standpoint. 

THYRISTORS 

A surge-limiting impedance should always be used in 
series with thyristors. The impedance value must be suf- 
ficient to limit the surge current to the value specified under 
the maximum ratings. This impedance rriay be provided by 
the power transformer winding, or by an external resistor or 
choke. 

A very efficient method for mounting thyristors utilizing 
the “modified TO-5” package is to provide intimate contact 
between the heat sink and at least one half of the base of the 
device opposite the leads. This package can be mounted to 
the heat sink mechanically with glue or an expoxy adhesive, 
or by soldering, the most efficient method. 

The use of a “self-jigging” arrangement and a solder 
preform is recommended. If each unit is soldered individ- 


ually, the heat source should be held on the heat sink and the 
solder on the unit. Heat should be applied only long enough 
to permit solder to flow freely. For more detailed thyristor 
mounting considerations, refer to Application Note AN3822, 
“Thermal Considerations in Mounting of RCA Thyristors”. 

SOLID STATE CHIPS 

Solid state chips, unlike packaged devices, are non- 
hermetic devices, normally fragile and small in physical size, 
and therefore, require special handling considerations as 
follows: 

1. Chips must be stored under proper conditions to insure 
that they are not subjected to a moist and/or contam- 
inated atmosphere that could alter their electrical, 
physical, or mechanical characteristics. After the shipping 
container is opened, the chip must be stored under the 
following conditions: 

A. Storage temperature, 40®C max. 

B. Relative humidity, 50% max. 

C. Clean, dust-free environment. 

2. The user must exercise proper care when handling chips 
to prevent even the slightest physical damage to the chip. 

3. During mounting and lead bonding of chips the user must 
use proper assembly techniques to obtain proper elec- 
trical, thermal, and mechanical performance. 

4. After the chip has been mounted and bonded, any 
necessary procedure must be followed by the user to 
insure that these non-hermetic chips are not subjected to 
moist or contaminated atmosphere which might cause 
the development of electrical conductive paths across the 
relatively small insulating surfaces. In addition, proper 
consideration must be given to the protection of these 
devices from other harmful environments which could 
conceivably adversely affect their proper performance. 
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General 

AQL 

acceptance quality level 

CM 

cross modulation 

IMD 

intermodulation distortion 

K 

post-radiation neutron- 

LTPD 

damage constant 
lot tolerance per cent 

MTBF 

defective 

mean time between failures 

MTTF 

mean time to failure 

NF 

noise factor (or noise figure) 

Pd 

device dissipation 

pps 

pulses per second 

Prr 

pulse repetition rate 

prt 

pulse recurrence time 

PW 

pulse width 

RMS 

root mean square 

R0JA 

thermal resistance, junction- 

RflJC 

to-ambient 

thermal resistance, junction- 


to-case 

thermal resistance, junction- 

f*0JFA 

to-flange 

thermal resistance. 

F*ejHS 

junction-to-free air 
thermal resistance, junction- 

Ta 

to-heat sink 
ambient temperature 

Tc 

case temperature 

THD 

total harmonic distortion 

Tj 

operating (junction) tempera- 

Tl 

ture 

lead temperature during 


soldering 
pulse duration 

^stg 

storage temperature 

V 

efficiency 

e 

conduction angle 

0 

phase angle 

0L 

lead radius (for bending) 

r 

torque 


device stud torque 


Power Transistors 

(C) 

collector-to-base charge- 
generation constant (during 
gamma exposure) 

^b'c 

feedback capacitance 

Cc 

collector-to-case 

capacitance 

o 

o 

cr 

collector-to-base feedback 
capacitance 


C,b 

common-base input capaci- 
tance 

^ob 

common-base output capaci- 
tance 

^obo 

open-circuit common-base 
output capacitance 

^S/b 

reverse-bias second-break- 
down energy 

^ab 

base (alpha) cutoff frequency 

^ae 

emitter (beta) cutoff 
frequency 

1X1 

LL 

dc forward-current transfer 
ratio 

*^fe 

common-emitter, small- 
signal, short-circuit, forward- 


current transfer ratio 

hfe| 

magnitude of common- 
emitter, small-signal, short- 
circuit, forward-current 
transfer ratio 

^hfe 

common-emitter, small- 
signal, short-circuit forward- 
current transfer ratio cutoff 
frequency 

fj 

gain-bandwidth product 
(unity-gain frequency for 
devices in which gain roll off 
has a —1 slope) 

Gc 

conversion gain 

Gpb 

small-signal, common-base 
power gain 

GpB 

large-signal, common-base 
power gain 

Gpe 

small-signal, common-emitter 
power gain 

GpE 

large-signal, common-emitter 
power gain 

Gve 

wide-band voltage gain 

^ib 

common-base, small-signal, 
short-circuit input im- 
pedance 

^ie 

common-emitter, small-signal, 
short-circuit input im- 
pedance 

^ob 

common-base, small-signal, 
open circuit output 
admittance 

hrb 

common-base, small-signal, 
open-circuit reverse-voltage 
transfer ratio 

'b 

continuous base current 

'bev 

base-cutoff current with 
specified voltage between 
collector and emitter 

'bm 

peak base Current 


Terms and Symbols 


'c 

continuous collector current 

'CBO 

collector-cutoff current, 
emitter open 

'CEO 

collector-cutoff current, 
base open 

'CER 

collector-cutoff current with 
specified resistance between 
base and e;nitter 

'CES 

collector-cutoff current with 
base-emitter junction short- 
circuited 

'CEV 

collector-cutoff current with 
specified voltage between 
base and emitter 

'CEX 

collector-cutoff current with 
specified circuit between 
base and emitter 

'cm 

peak collector current 

lc(sat) 

collector current at which hp^, 
Vgp(sat), VQp(sat), and 
switching speeds are measured 

lE 

continuous emitter current 

'ebo 

emitter-cutoff current, collec- 
tor open 

'em 

peak emitter current 

'S/b 

forward-bias, second-break- 
down collector current 

Pg 

power gain 

PRT 

power rating test 

Pt 

transistor dissipation at 
specified temperature 

'■bb' 

base spreading resistance 

p>bb 

base bias resistor 

■•b'Cc 

collector-to-base time constant 

P*BE 

external base-to-emitter 
resistance 

Rc 

collector resistor 

rcE^sat) 

dc collector-to-emitter 
saturation resistance 

Re(hje) 

real part of common-emitter, 
small-signal, short-circuit in- 
put impedance 

Rs 

collector-to-emitter saturation 
resistance 

^C 

clamped turn-off switching 
time of an inductive load 

^d 

delay time 

tf 

fall time 

^OFF 

turn-off time (storage time + 
fall time) 

^ON 

turn-on time (delay time + 
rise time) 


rise time 

^s 

storage time 
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Terms and Symbols 


Power Transistors (Cont'd) 

T\/| clamped inductive 

turn-off time 

V 00 base supply voltage 

V 00 base-to-emitter voltage 

V 00 (sat) base-to-emitter saturation 
voltage 

^(BR)CBO collector-to-base breakdown 
voltage, emitter open 
V(br)ceo collector-to-emitter break- 
down voltage, base open 
V(br)ceV collector-to-emitter break- 
down voltage with specified 
voltage between base and 
emitter 

V(br)ceX collector-to-emitter 
breakdown voltage 
with specified circuit 
between base and emitter 
V(br)ebO emitter-to-base breakdown 
voltage, collector open 
VcB collector-to-base voltage 

VcbO collector-to-base voltage, 

emitter open 

Vcc collector supply voltage 

Vq 0 collector-to-emitter voltage 

VcEO collector-to-emitter voltage, 

base open 

VQ 0 (sat) collector-to-emitter satura- 
tion voltage 

\/q£q(sus) collector-to-emitter sustaining 
voltage, base open 

VcER collector-to-ernitter voltage 

with specified resistance 
between base and emitter 
Vcer(sus) collector-to-emitter sustaining 
voltage with specified resis- 
tance between base and 
emitter 

VcES collector-to-emitter voltage 
with base-emitter junction 
short-circuited 

VcEV collector-to-emitter voltage 

with specified voltage between 
base and emitter 
collector-to-emitter sustaining 
voltage with specified voltage 
between base and emitter 
^CEX collector-to-emitter voltage 

with specified circuit between 
base and emitter 

VcEX^s'^s) collector-to-emitter sustaining 
voltage with specified circuit 
between base and emitter 
V 00 emitter-to-base voltage 


VeBO 

emitter-to-base voltage, 
collector open 

'D 

Vp 

diode forward-voltage drop 

'DO 

VrT 

collector-to-emitter reach- 

through (or punch through) 
voltage 

'dom 

a 

common-base current gain 
(alpha) 

Idrom 

p 

collector-emitter current 
gain (beta) 

•drx 

VC 

collector efficiency 


^1 

thermal time constant 

•drxm 

Power Hybrid Operational Amplifiers 


A 

voltage gain 

■dxm 

Acl 

closed-loop voltage gain 


Aql 

open-loop voltage gain 


CMRR 

common-rnode rejection ratio 

ip 

fH 

closed-loop bandwidth 

'fm 

•i 

Idling current 

IPRM 

•iB 

input bias current 

'PSM 

•lO 

input offset current 


*0 

quiescent current 

iQ 

*om 

maximum peak quiescent 
current 

'g 

•s 

short-circuit current 

Iqm 

Pt 

total power dissipation for 
each output transistor 

'GR(BR) 

^em 

common-mode Input im- 
pedance 

'grrm 

S/N 

signal-to-nolse ratio 

Iqt 

SR 

slew rate 

■'HO 

V|CR 

common-mode input voltage 


range 

•ho 

V|N 

input signal voltage swing 

II 

V|0 

Input offset voltage 

I. 

^offset 

offset voltage 

L 

'o 

Vqut 

output voltage swing 

Ir 

^OUT/^IN voltage gain . 

'R 

Vrr 

supply-voltage ripple 
rejection ratio 

'RO 

Vs 

supply voltage 

Irm 

Z|N 

Input impedance 


idling-current drift 

irrom 

Thyristors 


•rrx 

(Triacs, SCR's and ITR's) 


dl/dt 

rate of change of on-state 
current 

•rrxm 

dip/dt 

rate of change of forward 

| 2 . 


current (rectifier unit of ITR) . 

I^t 

dv/dt 

critical rate of rise of off- 
state voltage 



instantaneous off-state 
current 

Instantaneous off-state 
current, gate open 
maximum (peak) off-state 
current, gate open 
maximum peak (repetitive) 
off-state current, gate open 
dc off-state current, specified 
circuit between gate and 
cathode 

maximum (peak) repetitive dc 
off-state current with speci- 
fied circuit between gate and 
cathode 

maximum (peak) off-state 
current, specified circuit 
between gate and cathode 
instantaneous forward current 
peak forward current 
peak repetitive forward current 
peak surge forward current 
(nonrepetitive) 
dc gate current 
pulsed gate trigger current 
(gate drive current) 
maximum (peak) gate current 
reverse gate breakdown 
current 

maximum (peak) reverse gate 
current 

dc gate trigger current 
instantaneous holding current, 
gate open 

dc holding current, gate open 
instantaneous latching current 

dc latching current 
average dc forward current 
dc reverse current 
instantaneous reverse current 
instantaneous reverse current, 
gate open 

maximum (peak) reverse 
current 

maximum (peak) reverse 
current, gate open 
dc reverse current, specified 
circuit between gate and 
cathode 

maximum (peak) reverse 
current, specified circuit 
between gate and cathode 
amperes squared-seconds 

(fusing current for device 
protection) 
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Thyristors 

(Triacs, SCR's and ITR's) (Cont'd) 


*T 

instantaneous on-state current 

't 

dc on-state current 

'T(AV) 

average on-state current 

'tm 

maximum (peak) on-state 
current 

'TM(pulse) 

maximum (peak) pulse 
on-state current 

'T(RMS) 

rms on-state current 

'trxm 

maximum (peak) (repetitive) 
on-state current, specified 
operating circuit 

'tsm 

maximum (peak) surge (non- 
repetitive) on-state current 

'txm 

maximum (peak) on-state cur- 
rent, specified operating circuit 

Pd 

device dissipation 

Pd(AV) 

average device dissipation 

Pg(AV) 

average gate power dissipation 

Pqm 

maximum (peak) gate power 
dissipation 

Pgrm 

maximum (peak) reverse gate 
power 

Pj 

on-state power dissipation 

Pt(AV) 

average on-state power 
dissipation 

td 

delay time 

tf 

fall time 

^g(rec) 

gate recovery time 

*gt 

gate controlled turn-on time 
(td + M 



circuit commutated turn-off 
time (trr + tg(rec)) 

V 

rise time 

Vr 

reverse recovery time 


storage time 

''(BO) 

breakover voltage 

''(BO)O 

instantaneous breakover 
voltage, gate open 

Vd 

dc off -state voltage 

“D 

instantaneous off-state voltage 

''dm 

maximum (peak) dc off- 
state voltage 

''drom 

maximum (peak) (repetitive) 
off-state voltage, gate open 

''drxm 

maximum (peak) (repetitive) 
off-state voltage, specified cir- 
cuit between gate and cathode 

''dsom 

maximum (peak) (nonrepeti- 
tive) off -state voltage, gate 
open 

''dsxm 

maximum (peak) (nonrepeti- 
tive) off -state voltage, speci- 
fied circuit between gate 
and cathode 

''DX 

instantaneous off-state vol- 
tage, specified circuit be- 
tween gate and cathode 

''dx 

dc off -state voftage, specified 
circuit between gate and 
cathode 

''F 

instantaneous forward voltage 
drop 

''fm 

maximum (peak) forward 
voltage 


Vg 

dc gate voltage 

''gk 

dc gate-to-cathode voltage 

''gr 

dc reverse gate voltage 

VCRiBR) 

reverse gate breakdown 
voltage 

''grm 

maximum (peak) gate reverse 
voltage 

''grrm 

Maximum (peak) repetitive 
reverse gate voFtage 

''gt 

dc gate trigger voltage 

Vr 

dc reverse voltage 

''rrom 

maximum (peak) (repetitive) 
reverse voltage, gate open 

''rrxm 

maximum (peak) (repetitive) 
voltage, specified circuit 
between gate and cathode 

VrSOM 

maximum (peak) (nonrepeti- 
tive)reverse voltage, gate open 

VrSXM 

maximum (peak) (nonrepeti- 
tive) reverse voltage, specified 
circuit between gate and 
cathode 

X 

QC 

> 

dc reverse voltage, specified 
circuit between gate and 
cathode 

''rxm 

maximum (peak) reverse 
voltage, specified circuit 
between gate and cathode 

n 

instantaneous on-state voltage 

Vj 

dc on-state voltage 

''T(I) 

initial on-state voltage 

''tm 

maximum (peak) dc on-state 
voltage 

ZgS 

gate source impedance 
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POWER TRANSISTORS - 

2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N2102, 2N2270, 
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392 

Low-Power Silicon N-P-N Planar Transistors 


for Small-Signal Applications 
Equipment 

These RCA types are silicon n-p-n planar 
transistors intended for a variety of small- 
signal and medium-power applications. 
They feature exceptionally high collect- 
or-to-emitter sustaining voltages, low 
leakage characteristics, high switching 
speeds, and high pulse beta (hpE)- 
RCA-2N2102 is a direct replacement for 
the 2N1613. RCA-2N2405 is a direct 


In Industrial and Commercial 


replacement for the 2N1 893. Alt of these 
devices except the 40389 and 40392 are 
supplied in the JEDEC TO-39 hermetic 
package. The 40389 is a 2N3053 with a 
factory-attached heat radiator and the 
40392 is a 2N3053 with a factory-at- 
tached diamond-shaped mounting 
flange. 


Features: 

■ Planar construction for low noise and 
low leakage 

■ Low output capacitance 

■ Low saturation voltages 

Additional Features for 40366: 

■ High reliability assured by five pre- 
conditioning steps 

■ Group A test data Included In data 
sheet. 


2N3053 

2N2102 2N1613 40389 

2N697 2N699 40366 2N1711 2N1893 2N2270 2N2405 40392 2N 3053 A 


VcBO 60 

120 

120 

75 

120 

60 

120 

60 

80 

V 

VcER<sus) 

80 

80 

50 

100 

60 

140 

50 

70 

V 

RBE<10n 
VcEvis^si - 


_ 


120 


120 

60 

80 

V 

VcEO<sus> 

- 

65 

- 

80 

45 

90 

40 

60 

V 

VebO 5 

5 

7 

7 

1 

7 

7 

5 

5 

V 

ID 

6 

O 

1 

1 

1 

0.5 

1 

1 

0.7 

0.7 

A 

Pt 

TCS25“C 2 

2 

5 

3 

3 

5 

5 

5* 

5 

W 

free-air < 25®C0.6 

0.6 

1 

0.8 

0.8 

1 

1 

1* 

1 

W 


TC>25®C Derate linearly to maximum temperature 


TERMINAL DESIGNATIONS 



92CS-275I2 
JEDEC TO-39 

(See dimensional outline “C”.) 



92CS-a7SII 


T.tg.Tj 


-65 to +175 -65 to 200 — — 

255 230 300 300 255 230 255 235 235 


JEDEC TO-39 with Flange 
40392 

(See dimensional outline "E”.) 


At distance from seating plane for 10 s max. 

>1/16 in. (1.58 mm) 

* 2N-Series types in accordance with JEDEC registration data 
•7 for 40392. ■ 3.5 for 40389 



° ftlVIOUNTING 


TABS 


JEDEC TO-39 with Heat Radiator 
40389 

(See dimensional outline “D”.) 



Fig. 1 - Typical dc beta characteristics 
for 2N699, 2N1613, 2N2102, 
2N2270. 



Fig. 2 • Typical dc beta characteristics 
for2N1711. 



Fig. 3 - Typical dc beta characteristics 
for 2N1893, 2N2405. 
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POWER TRANSISTORS 

2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N21d2, 2N2270, 
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392 

ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tq) = 25°C unless otherwise specified 





TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 




r 




2N2102 







V 

dc 

mA dc 


2N69 

7 

1 2N699 

2N 

613 

40366 

1 2N1711 

UNITS 




VCB 

VCE 

•c 

>B 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN 

MAX. 

MIN 

MAX 


* 

Collector Cutoff Current: 


30 




_ 

0.01 

1 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 



With emitter open 


60 




- 

- 

- 

- 

0.05 

- 

0.01 

- 

0.002 

- 

0.01 






















At Tc= 150°C 


60 




- 

- 

- 

- 

- 

- 

10 

- 

2 

- 

10 


♦ 

Emitter Cutoff Current: 



















Veb = 5 V 

•ebo 



0 


- 

- 

- 

- 

0.05 

- 

0.01 

- 

0.002 

- 

0.005 

pA 





10 

0.01 


- 

- 

- 

- 

- 

- 

- 

10 

_ 

20 

- 






10 

0.1 


- 

- 

- 

- 

- 

20 

- 

20 

- 

35 

- 


* 

DC Forward-Current Transfer Ratio 

hFE 


10 

lOa 


- 

- 

- 

- 

- 

35 

- 

35 

- 

75 

- 






10 

150a 


40 

- 

120 

40 

120 

40 

120 

40 

120 

100 

300 






10 

500a 


_ 

- 

- 

- 

- 

20 

- 

25 

- 

40 

_ 



At Tc = -55°C 



10 

lOa 


- 

- 

- 

- 

- 

20 

- 

20 

- 

35 

- 


* 

'ollector-to-Emitter 



















Reachthrough Voltage: 

Vrt 





- 

- 

- 

- 

- 

- 

- 

120 

- 

75 

- 

V 


Veb= 1.5 V, Ie = 0 


















* 

3ollector-to-Base 



















Breakdown Voltage: 
With emitter open 

Y(BR)CB0 



0.1 


60 

75 

- 

120 

- 

75 

- 

120 

- 

75 

- 

V 

* 

Emitter-to-Base 



















Breakdown Voltage: 

V(BR)EBO 



0 


5 

7.5 

- 

- 

- 

7 

- 

7 

- 

7 

- 

V 


Ie = 0.1 mA 


















* 

Collector-to-Emitter 



















Sustaining Voltage: 

VcEO^sus) 



lOOa 

0 

- 

- 

- 

- 

- 

- 

- 

65 

- 

- 

- 

V 


With base open 



















With external base-to-emitter 



















resistance (Rbe^ ~ ^ 

Vcer(sus) 



lOOa 


40 

60 

- 

80 

- 

50 

- 

80 

- 

50 

- 

V 


Base-to-Emitter Saturation 



















Voltage 

V0E<S3f) 



150a 

15 

, 

1 

1.3 

- 

1.3 

- 

1.3 

- 

1.1 


1.3 

V 

*! 

Collector-to-Emitter Saturation 



















Voltage 

VcE(sat) 



1503 

15 

- 

0.7 

1.5 

- 

5 

- 

1.5 

- 

0.5 

- 

1.5 

V 

* 

Common-Emitter, Small-Signal, 



5 

1 ' 





35 

100 

30 

100 

30 

100 

50 

200 



Forward-Current Transfer Ratio 











(f = 1 kHz) 

^fe 

1 

10 

5 1 


- 


- 

45 

- 

35 

150 

35 

150 

70 

300 



Magnitude of Common-Emitter, 



















Small-Signal, Forward Current 
Transfer Ratio (f = 20 MHz) 

Ihfel 


10 

50 


2.5 

5 


2.5 

i 

3 

- 

3 


3.5 

- 


* 

Input Resistance: 


5 


1 


_ 

_ 

_ 

20 

30 

24 

34 

24 

34 

24 

34 

Q. 


f = 1 kHz 

^’ib 

10 


5 


_ 

_ 

_ 

_ . 

10 

4 

8 

4 

8 

4 

8 

* 

Small-Signal Reverse Voltage 


5 


1 


_ 

- 


_ 

3 X 10-4 

_ 

3 X 10-4 

- 

3 X 10-4 

- 

5x10-4 1 


Transfer (Feedback) Ratio: 

hrb 

10 


1 


- 

- 

- 

- 

- 

- 

3 X 10-4 

- 

- 

_ 

- 



f=1kHz 


10 


5 


_ 

_ 

_ 

_ 

3x10-4 

_ 

_ 

_ 

3x10-4 

- 

5x10-^ 


* 

Output Conductance: 


' 5 


1 


_ 

_ 

_ 

0.05 

0.5 

0.05 

0.5 

0.01 

0.5 

0.05 

0.5 

jUmho 


f=1kHz 

*^ob 

10 


5 


- 

- 

- 

- 

1 

0.05 

0.5 

0.01 

1 

0.05 

0.5 

* 

Output Capacitance: 

Cob 

10 














25 

PF 


lE =0 





20 

35 


20 


25 

~ 

15 


• 

Input Capacitance: 

Cib 



0 








80 


80 


80 

PF 


Veb = 0.5 V 

















Gain-Bandwidth Product 

^T 





50 

100 

- 

50 

- 

60 

- 

60 

- 

70 

- 

MHz 

* 

Noise Figure: 



















Circuit Bandwidth (BW) = 1 Hz 
Reference signal freq. = 1 kHz 
Generator resistance (Rq) = 

NF 

10 


0.3 













dB 


510O(2N1613,2N1711) 






_ 

- 

- 

- 

- ■ 

- 

-12 

- 

- 

- 

8 



1K^2(2N2102) 






- 

- 

- 

- 

- 

- 

- 

- 

6 

- 

- 


* 

Saturated Switching Time 

td+tr+tf 





- 

- 

- 

- 

- 

- 

30 

- 

30 

- 

- 

T?s 


Thermal Resistance: 



















Junction-to-case 

R0JC 





- 


75 

_ 

75* 

- 

58.3* 

- 

35* 

- 

58.3* 

°C/W 


Junction-to -ambient 

R0JA 





- 

- 

250 

- 

250* 

- 

219* 

- 

175* 

- 

219* 



*2N-Series types in accordance with JEDEC registration data ® Pulsed, pulse duration = 300 jUs, duty factor = 2% (1 .8% for 2N2102 only). 
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POWER TRANSISTORS 

2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N2102, 2N2270, 
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392 


ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tq) = 25^C un/ess otherwise specified. 




TEST CONDITIONS 

LIMITS 














2N3053 





SYMBOL 

VOLTAGE 

CURRENT 

2N1893 

2N2405 

2N2270 

40389 

2N3053A 

UNITS 



Vdc 

mA dc 







40392 






VcB 

VCE 

*C 

IB 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 




15 




- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


V 

•CBO 

30 




- 

- 

- 

- 

- 

- 

- 

0.25 

- 

- 

JLtA 



60 




- 

- 

- 

- 


0.05 

- 

- 

- 

- 




90 




- 

0.01 

- 

0.01 

- 

- 

- 

- 

- 

- 



10=150“ C 

60 




- 

- 

- 

- 

- 

50 

- 

- 

- 

- 




90 




- 

15 

- 

10 

- 

- 

- 

- 

- 

- 


* 

•ebo 



0 


- 

0.01 

- 

0.01 

- 

0.1 

- 

0.25 

- 

0.25 

PA 


VEB=5V* 



















10 

0.1 


- 

- 

20 

- 

- 

- 

_ 

_ 

- 

- 





10 

1 


- 

_ 

- 

_ 

30 

- 

- 

- 

- 

- 


* 

^FE 


,0 

lOa 


35 

- 

35 

- 

- 

- 

- 

- 

- 

- 





10 

150® 


40 

120 

60 

200 

50 

200 

50 

250 

50 

250 



Tc=55“C 


10 

lOa 


20 

- 

20 

- 

- 

- 

- 

- 

- 

- 


* 

V(BR)CB0 



0.1 


120 

- 

120 

- 

60 

- 

60 

- 

80 

- 

V 

* 

V{BR)EBO 



0 


7 

_ 

7 


7 


5 


5 


V 


lE=0.1mA 






■ 










* 




lOOa 

0 


_ 

90 

1 

45 

_ 

40 


60 

_ 






30a 

0 

80 


90 

1 





“ 


V 


VcER<sus) 
















* 

RBE=10 fi 



lOOa 


100 

- 

140 

- 

60 

- 

50 

- 

70 

_ 

V 


=500 n 



lOOa 


- 

_ 

120 

- 

- 

- 

- 

- 

-■ 

- 






150a 

15 


1.3 


1.1 

_ 

1.2 

_ 

1.7 

0.6 

1 

V 


VsE^sat) 



50a 

5 

- 

0.9 

_ 

0.9 

- 


- 

_ 


- ■ 






150a 

15 


5 


0.5 

_ 

0.9 

_ 

1.4 


0.3 



VQE^sat) 



50a 

5 

- 

1.3 

- 

0.2 



- 


- 

- 

V 




2.5 

150 









1.7 


1 



UJ 

03 

> 


10 

150a 


-■ 

- 

- 

- 

- 

- 

- 

- 

- 


V 

* 

hf 

'e 
















* 

f = 1 kHz 


5 

1 


30 

100 

- 

- 

- 

- 

- 

- 

- 

- 


• 

= 1 kHz 


5 

5 


- 

- 

50 

275 

5 

- 

- 

- 

- 

- 



= 1 kHz 


10 

5 


45 

- 

- 

- 

5 

275 

- 

- 


- 


* 

= 20 MHz 


10 

50 


2.5" 

- 

6 

j 

5‘ 

- 

5* 

- 

5 

- 




5 


1 


20 

30 

24 

34 ! 

- 

- 

- 

- 

- 

- 

n 


f=^ kHz 

10 


5 


4 

8 

4 

8 

1 

— 

— 

— 

~ i 





*2N-Serles type in accordance with JEDEC registration data. 
aPulsed; pulse duration = 300 ns, duty factor ^ 2%. 
•Veb= 4V for 2N3053. 2N3053A 
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POWER TRANSISTORS 


2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N2102, 2N2270, 
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless otherwise specified. ( cont’d) 



TEST CONDITIONS 

LIMITS 

UNITS 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 
mA dc 

2N1893 

2N2405 

2N2270 

2N3053 

40389 

40392 

2N3053A 


VcB 

VCE 

ic 

m 

iiSjm 

MAX. 


MAX. 


MAX. 

1mm 

MAX. 

MIN. 

> 

X 



1 

1 

1 

1 




1 

1 

1 

1 

- 

1 

1 


1 

■ 

■ 

fl 

B 




■ 

■ 

■ 

■ 

B 

■ 

jUmho 

^ob 

■e=o 

■ 

■ 

■ 

fl 

B 




- 

15 

B 

15 

B 

15 

pF 


■ 

■ 

B 


B 




■ 


1 

80 

- 

80 

pF 

Efliiiii 






- 


- 




- 

100 

a 

MHz 


10 



B 

B 

- 

- 


■ 

mm 

- 

- 

- 

I 

dB 

td+tr+tf 



ijHIII 


- 

- 

- 

- 

- 

ijiiQi 

- 

- 


a 

7?s 

R0JC 

■ 

■ 




m 

B 

35 

■ 

35 

_ 

35^ 

_ 

35 

°C/W 

mm 


[z: 



- 

219 


175 

- 


- 

Qgll 

- 

176 


*2N-Series types in accordance with JEDEC registration data. aPulsed; pulse duration=300 ixs, duty factor< 2%. 
4 a8W=1Hz, reference signal freq.=1kHz, Rg= 5001] (2N2405) and Rq=1 (2N2270). 

•25 max. for 40392. ■ 50 max. for 40389. 




Fig. 5 — Typical dc beta characteristics for 
2N3053, 2N3053A, 40389, 40392. 


Fig. 4 - Maximum operating areas for 2N2405. 
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POWER TRANSISTORS 


2N697, 2N699, 2N1913, 2N1711, 2N1893, 2N2102, 2N2270, 
2N2405,2N3053,2N3053A, 40366, 40389, 40392 





FREE-AIR TEMPERATURE (Tf*)— *( 


Fig. 15- Typical base-to-emitter saturation 
characteristics for 2N1893, 2N2405. 


COLLECTOR-TO-EMITTER VOLTAGE (VCE»-V 

Fig. 16- Typical low-current output character- 
istics for 2N699, 2N1613, 2N2102, 
2N2270. 


COLLECTOR-TO-EMITTER VOLTS (V, 


Fig. 17 - Typical low-current output character 
istics for 2N171 1. 








POWER TRANSISTORS 


Hometaxial-Base Silicon N-P-N Power Transistors 


2N1479-2N1482, 2N1700, 40347, 40348, 40367 


General-Purpose Types for Low-Power Applications 


These RCA types are hometaxial-base, 
silicon n-p-n power transistors intended 
for a wide variety of applications in in- 
dustrial and military equipment. They are 
particularly useful in power-switching cir- 
cuits such as in dc-to-dc converters, in- 
verters, choppers, solenoid and relay 
controls; in oscillator, regulator, and 


pulse-amplifier circuits; and as class A 
and class B push-pull audio and servo 
amplifiers. 

The 2N1700 and 40367 are supplied In 
the hermetic JEDEC TO-39 package or 
TO-39 with factory-attached heat radia- 
tor. 


Features: 

■ High-temperature characterization 

■ High dc beta at 200 mA 

■ Full switching-time characterization at 
200 mA 

Additional features for 40367: 

■ High realiability assured by five 
preconditioning steps 

■ Group A test data in data bulletin 




2N1479 

2N1480 


40347 

40348 


Maximum Bating, Absolute-Maximum Values: 


2N1481 

2N1482 

2N1700 

40347V1 

40348V1 

40367 

* COLLECTOR-TO-BASE VOLTAGE 

* COLLECTOR-TO-EMITTER VOLTAGE: 

• ■ VcBO 

60 

100 

60 

60 

90 

100 V 

With base open, sustaining 

With emitter-to-base reverse biased 

• • VcEOlsus) 

40 

55 

40 

40 

65 

55 V 

(Veb = i-5 volts) 

• . VcEV 

60 

100 

60 

60 

90 

100 V 

* EMITTER-TO-BASE VOLTAGE 

■ • VebO 

12 

12 

6 

7 

7 

12 V 

* COLLECTOR CURRENT 

• • 'c 

1.5 

1.5 

1 

1.5 

1.5 

1.5 A 

PEAK COLLECTOR CURRENT . 

• • 'cm 

- 

- 

- 

3.0 

3.0 

- A 

♦ EMITTER CURRENT 


-1.75 

-1.75 

1 




- A 

* BASE CURRENT 

• • E 

Ib 

1 

0.75 

0.5 

0.5 

1 A 

* TRANSISTOR DISSIPATION: 

Pt 




At case temperature of 25° C 


5 

5 

5 

8.75 

8.75 

5 W 






(40347) 

(40348) 


At ambient temperature up to 25°C 


- 

- 


1.0 

1.0 







(40347) 

(40348) 







4.4 

4.4 

1 W 


(40347V 1) (40348V 1) 

* TEMPERATURE RANGE: 


Operating and Storage 


TC' Tstg 


-65 to 200 


C 


* LEAD TEMPERATURE (During soldering): 

At distances ^ 1/32 in (0.8 mm) from seating plane 

for 10 s max Ti_ - - 255 230 230 255°C 

*2N-Series types in accordance with JEDEC registration data 


TERMINAL DESIGNATIONS 



Fig. 1 — Typical input characteristics for 
2N1479-2N1482. 



O 20 40 60 80 too 


COLLECTOR-TO- EMITTER VOLTAGE (VceI — V 

Fig. 2— Typical output characteristics for 
2N1479-2N1482. 



JEDEC TO-39 
2N1 479-2N1482.2N1700, 
40347-40348,40367 

(Sw dlm0n$lonal outUnB “C”.) 





JEDEC TO-39 with H«at 
Radiator 
40347 VI, 40348V1 
fSee dlm0ntlonal outlln0 “D”.) 
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POWER TRANSISTORS 



2N-Series types in accordance with JED EC registration data. 
► Ic = 200 mA, | 0 .| = 20 mA, |02 ~ —85. rnA 


"IL COLLECTOR -TO-EMI TIER VOLTAGE ( Vce) *4V 


COLLECTOR-TO-EMITTER VOLTAGE (VrF 


: CASE TEMPERATURE (Tc)=25*C 


Fig. 3— Typical dc beta characteristics for 
2N1479-2N1482. 



COLLECTOR CURRENT !!<;)—* 

Fig.4— Typical dc beta characteristics 
for 2N 1700. 



COLLECTOR CURRENT dc)— 

Fig.5— Typical dc beta characteristics 
for 40347. 






















POWER TRANSISTORS 


2N1479-2N1482, 2N1700, 40347, 40348, 40367 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25^C unless otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS. 

UNITS 

VOLTAGE 

Vdc 

CURF 

A 

^ENT 

dc 

4o: 

147 

40 

348 


Vbe 

*C 

IB 

MIN. 

[2QQ 



Collector-Cutoff Current 






■■H 





With external base-to- 











emitter resistance 

•CER 






^91 




(Rbe) = 1 


Bl 











■B 





■1 


|HH 


With Rbe = 1 kH 

•CER 

Bl 





B| 




and Tc = 150°C 


mm 









Emitter-Cutoff Current 

• ebo 


-7 



- 

10 

_ 

10 

MA 



4 


0.15 


- 

- 

- 

- 


DC Forward-Current 


4 


0.30 


- 

- 

30 

125 


Transfer Ratio 

^^FE 

4 


0.45 


25 

100 

- 





4 


1.00 


- 

- 

10 

- 


Collector-to-Emitter 



■i 








Sustaining Voltage: 











With base-emitter junction 

VcEV^sus) 



0.050 


60 

- 

90 

- 

V 

reverse biased 



■1 








With base open 

VcEO^s^s) 



0.050 


40 

- 

65 

- 

V 



4 

IHI 

i 0.15 

jUjjH 

- 




wm 

Base-to-Emitter Voltage 

Vbe 

4 


0.30 


- 







4 


1 0.45 

■n 

- 





Collector-to-Emitter 




0.15 

15 mA 

- 

- 

- 

- 
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3 Pulsed; pulse duration = 300 jUs, duty factor ^2%. 
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Fig.6— Typical dc beta characteristics for 
40348. 


Fig. 7-Typical saturation charac- 
teristics for 40347 and 40348. 



Fig.8— Typical gain-bandwidth product vs. 
collector current for 40347 and 
40348. 
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POWER TRANSISTORS 


2N1479-2N1482, 2N1700, 40347, 40348, 40367 



92SS-3586R2 

Fig.9— Maximum operating areas for 40347 and 40348. 



92CM-II555R2 

Fig. 10— Typical output characteristics for 2N1700. 



COLLECTOR TO EMITTER VOLTAGE (Vce>— V 

Fig. 1 1— Typical output characteristics for 
40347. 



BASE-TO EMITTER VOLTAGE (Vb£)— V .»u»> 

Fig. 14— Typical transfer characteristics for 
40347. 
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COLLECTOR TO EMITTER VOLTAGE (Vcf)— V " «»i>. 

Fig. 12— Typical output characteristics for 


40348. 



BASE TfrEMITTER VOLTAGE (VgE)— V 

Fig. 15— Typical transfer characteristics for 
40348. 



92CS-II569RI 


Fig. 13 — Typical input characteristics for 
2N1700. 



Fig. 16 - Reverse-bias second-breakdown 
characteristics for 40347 and 
40348. 
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POWER TRANSISTORS 


2N1479-2N1482, 2N1700, 40347, 40348, 40367 



CASE TEMPERATURE (Tc) — »C C*SE TEMPERATURE (Tq) — *C JUNCTION TEMPER ATURE- *C 

92CS-23926 92CS-2S927 9305-1088191 

Fig. 1 7— Co/lector-cutoff-current characteristic Fig. 1 8— Collector-cutoff-current characteristic Typical leakage characteristics for 

for 40347. for 40348. 2N1479-2N1482. 



0 50 100 150 200 


JUNCTION TEMPERATURE— *C 


Fig. 20 — Typical leakage characteristics 
for 2N 1700. 
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POWER TRANSISTORS 


2N1487-2N1490, 2N1702 


Hometaxial-Base Silicon N-P-N Power Transistors 


General-Purpose Types for High-Power Applications 


Features: 


These RCA types are hometaxial-base 
power transistors of the silicon n-p-n 
type intended for a wide variety of ap- 
plications in industrial and military equip- 
ment. They are particularly useful in 
power-switching circuits such as in dc-to- 
dc converters, inverters, choppers, sole- 
noid and relay controls; in oscillator. 

Maximum Ratings, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE 

* COLLECTOR-TO-EMITTER VOLTAGE; 

With base open (sustaining voltage) 

With emitter-to-base reverse 

biased (Ve 0) = 1.5 volts) 

* EMITTER-TO-BASE VOLTAGE 

* COLLECTOR CURRENT 

* EMITTER CURRENT 

* BASE CURRENT 

•TRANSISTOR DISSIPATION; 

At mounting-flange temperature of 25®C 

At mounting-flange temperature of 100°C 

* TEMPERATURE RANGE: 

Operating and Storage 

PIN TEMPERATURE (During soldering): 

At distance >1/32 in. (0.79 mm) 

from seating plane for 10 s max 


regulator, and pulse-amplifier circuits; 
and as class-A and class-B push-pull 
audio and servo amplifiers. 

These transistors feature high power- 
dissipation ratings, high beta at high 
current, and excellent high - temper- 
ature performance. They are supplied in 
the JEDEC TO-3 hermetic package. 
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Fig. 2 — Typical dc beta characteristics for 
2N1702. 


■ High-temperature characterization 

■ High dc beta at 1.5A 

■ Full switching-time characterization 
at 1 .5A 


TERMINAL DESIGNATIONS 
C 


♦2CS-2751* 

JEDEC TO-3 

(See dimensional outline “A".) . 



COLLECTOR-TO-EMITTER VOLTS 

Fig. 3 — Typical output characteristics for 
2N1487-2N1490. 


* 2N-Series types in accor dance w ith J E^E C registr ation data 
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Fig. 1 — Typical dc beta characteristics for 
2N1487-2N1490. 




Fig. 4 — Typical input characteristics for 
2N1487-2N1490. 



Fig. 5— Typical input characteristics for 
2N1702. 



COLLECTOR-TO-EMITTER VOLTAGE (VcE»-V 92CM-M564R2 

Fig. 6— Typical output characteristics for 


2N1702. 
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POWER TRANSISTORS 


2N1487-2N1490, 2N1702 


ELECTRICAL CHARACTERISTICS Mounting-flange temperature = 25® C unless otherwise specified 




TEST CONDITIONS 

LIMITS 
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• 2N-Series types in accordance with JEDEC registration data. ■ Iq = 1.5 A, Iq, = 300 mA, = —150 mA 



Fig. 7 — Typical collector-cutoff current 

characteristic for 2NI487—2N1490. Fig. 8 — Typical collector-cutoff current 

characteristics for 2N 1702. 
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POWER TRANSISTORS 


2N3054, 2N6260, 2N6261, 40250, 40372 

Hometaxial-Base, Medium-Power Silicon N-P-N 
T ransistors 

Rugged Devices for Intermediate-Power Applications in 
Industrial and Commercial Equipment 


These RCA types are hometaxial-base 
silicon n-p-n transistors intended for a 
wide variety of medium- to high-power 
applications. Types 2N3054, 2N6260, 
2N6261, and 40250 are supplied in 
the JEDEC TO-66 hermetic package. 

Maximum Ratings, Absolute-Maximum Values: 


* COLLECTOR-TO-BASE VOLTAGE VcBO 

COLLECTOR-TO-EMITTER VOLTAGE; 

* With base open ^CEO 

* With external base-to-emitter 

resistance <RbE^ “ lOOO VcER^sus) 

With base reverse-biased 

(V5e = -1.5V) VcEV^s^^s^ 

* emitter-to-base voltage VebO 

* CONTINUOUS collector 

current ic 

‘CONTINUOUS BASE CURRENT Ib 

* TRANSISTOR DISSIPATION: Pt 

* At case temperature up to 25°C 


At ambient temperatures up to 25°C, 

• At temperatures above 25°C 

* TEMPERATURE RANGE: 


Types 40250V1 and 40372 are the 40250 
and 2N3054 with factory-attached heat 
radiators intended for printed-circuit- 
board applications. 


40250 2N6260 2N3054 2N6261 
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40372 
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W 

(40250V 1) 


(40372) 

arlw OHO 1 




-65 to 200 ®C 


Features: 

■ fy = 800 kHz at 0.2A (2N3054, 
40372) 

■ Maximum safe-area-of-operation 
curves for dc and pulse operation 

■ = 90 V min (2N3054, 
2N6261) 

■ Low saturation voltage: VcE(sat) = 
1.0Vatlc = 0.5A(2N3054) 

Applications: 

■ Power switching circuits 

■ Series- and shunt-regulator driver and 
output stages 

■ High-fidelity amplifiers 

■ Solenoid drivers. 


TERMINAL DESIGNATIONS 



«CS2752S 

(See dimensional outline “O”.) 
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Fig. 2 — Sustaining voltage vs. base-to-emitter 
resistance for 2N3054. 2N6260, 
2N6261, and 40372. 


Storage & Operating (Junction) . , . . 

PIN TEMPERATURE (During soldering): 

At distance ^ 1 /32 in. (0.8 mm) 

from seating plane for 10 s max 235 C 

‘In accordance with JEDEC registration data format JS-9 RDF-10 (2N3054), JS-6 RDF-2 (2N6260, 2N6261) 



Fig. 1— Maximum operating areas for 2N3054 and 2N6260. 






POWER TRANSISTORS 


2N3054, 2N6260, 2N6261, 40250, 40372 


ELECTRICAL CHARACTERISTICS, A f Case Temperature iTc) = 25^ C unless otherwise apecified 




TEST CONDITIONS 

LIMITS 
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•Pulsed: Pulse duretion » 300 fls duty factor » 1.8%. 

*ln aocordMKt with JEDEC registration data format JS-9 ROF-10 (2N3054) JS^ RDF-2 (2N6260^1 ) 
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POWER TRANSISTORS 


2N3054, 2N6260, 2N6261, 40250, 40372 



LIMITS 1 

2N6260 

2N3054 

40372 

2N6261 

40250 

40250V1 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25®C unless otherwise specified 


I I TEST CONDITIONS 

CHARACTERISTIC 


Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit 
Forward Current Transfer 
Ratio (f = 0.4 MHz) 


Common-Emitter, Small- 
Signal, Short-Circuit 
Forward Current 
Transfer Ratio (f = 1 kHz) 


Forward-Bias Second 
Breakdown Collector 
Current (t - 1 s) 


Thermal Resistance: 
Junction-to-Case 


Junction-to-Ambient 






6 (max.) 
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7 (max.) 
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BASe-TO-EMITTER VOLTAGE (Vac)-V 


Fig. 6- Reverse-bias second-breakdown 
characteristics for all types. 


COLLECTOR CURRENT dc)- mA ,2cs-,2M«, 

Fig. 7 - Typical gain-bandwidth product 
for all types. 


Fig. 8 - Typical input characteristics for 

2N3054, 2N6260, 40250, 40250 V! 
and 40372. 









































POWER TRANSISTORS 







POWER TRANSISTORS 


2N3054, 2N6260, 2N6261, 40250, 40372 



Fig. 18 - Typical dc beta characteristics for 
2N6261 . 


Fig. 19 — Typical dc beta characteristics for 
2N3054 and 40372. 
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POWER TRANSISTORS 


2N3055, 2N6569, BDX18, 2N6594, MJ2955 


Silicon N-P-N and P-N-P Epitaxial-Base High-Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N6594. BDX18 and MJ2955 are 
epitaxial-base silicon p-n-p transistors featur- 
ing gain at high current. The RCA-2N6569 
and 2N3055 are epitaxial-base silicon n-p-n 
transistors. They may be used as complements 
to the 2N6594 ancT BDX18 or MJ2955, re- 
spectively. These devices have a dissipation 
capability of 100 watts (2N6569 and 2N6594), 
115 watts (2N3055, BDX18) and 150 watts 


(M J2955) at case temperatures up to 25® C. 

They differ in voltage ratings and In the 
currents at which the parameters are con- 
trolled. All are supplied in the steel JEDEC 
TO-204MA hermetic package. 

The 2N3055 is also available in a home- 
taxial-base version. To obtain the hometax- 
ial-base type order the 2N3055 (Hometaxial). 


MAXIMUM H/KJyUQS, Absolute-Maximum Values: 
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P-N-P 


♦ 


* 

* 

♦ 

♦ 
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^stg' 

Tl 

At distanced 1/32 in. (0.8 mm) from seating 
plane for 10 s max. 


* 2N-types in accordance with JEDEC registration data. 

♦ For p-n-p devices, voltage and current values are negative. 
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1 0.66 (Others) 

W 

W/°C 


—65 to 200 °C 


235 


°C 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of- 
operation curves 

■ Hermetically sealed JEDEC 
TO-204MA package 

■ High gain at high current 
Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 1 — Derating curve. 



Fig. 2 — Thermal cycling rating chart for 
2N6569 and 2N6594. 



Fig. 3 — Thermal-cycling rating chart for 
2N3055 and BDX18. 



Fig. 4 — Thermal cycling rating chart for 
MJ2955. 


♦For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N3055, 2N6569, BDX18, 2N6594, MJ2955 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise Specified 




TEST CONDITIONS ! 

LIMITS 1 



CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6569 

IdX^84 

UNITS 



Vdc 

Adc 

2N65944 

MJ29554 



VcE 

UJ 

CQ 

> 

•c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 




45 

-1.5 



- 

• 1 

- 

- 


♦ 

•CEX 2N 3055, BDX18 

100 

-1.5 



- 

- 

- 

5 



MJ2955 

100 

-1.5 



- 



1 

mA 

♦ 

'CEX< '•'C = lOOOC 

45 

-1.5 



- 

10 

- 

- 

mA 

* 

ICEX. MJ2955 

100 

-1.5 




- 

- 

5 



Tc=150OC 2N3055 

100 

-1.5 



- 

- 

- 

30 

mA 


BDX18 

60 

-1.5 



- 

- 

- 

10 


'CEO 

30 



0 

- 

0.7 

- 

0.7* 

mA 

* 

‘ebo 


5 

0 


- 

5 

- 

- 



2N3055, BDX18 


7 

0 


- 

- 

- 

5 

mA 


MJ2955 


7 

0 


~ 


~ 

5 

* 




0.2 

0 

40b 


60b 


V 


Vcer(sus) 



0.2 

0 

45 b 


70b* 


V 


RrE = lOOU 









* 

hPE 

3 


4 a 


15 

200 

- 




4 


4 a 


■ 

- 

20 

70 



Except BOX 18 

4 


lOa 




5 





4 


12 a 


5 

100 





^BE 

4 


4 a 



1 . 8 * 


1 . 8 * 

V 





4 

0.55 


2 




* 

VgElsat) 





2 



V 

* 

VcE(sat) 



4 a 

0.4 


1.5 

- 

1.1 






4 a 

0.55 


1.5 



V 


2N3055 only 



lOa 

3.3 



- 

8 



MJ2955 only 



10 a 

3.3 




3 






12 a 

2.4 


4 

- 



* 

fj 2N6569 

4 


1 


1.5 



- 

MHz 


f = 0.5 MHz 2N6594 

4 


1 


2.5 

- 

- 

- 

* 

fhfe 2N3055 

4 


1 




20 

- 

kHz 


f= 10 kHz MJ2955 

4 


1 



- 

10 

- 


Ihfgl f = 1 MHz 

4 


1 


- 1 


2.5 

I 



MJ2955 (only) 

4 


0.5 


1 

■ - 

4 

! 



^fe 











f = 1 kHz 

4 


1 


15 

- 

15* 

120* 1 



's/b 

40 




2.5 


2.87 


A 


tp = 1 s nonrep. 










* 

^obo 





75 

750 



pF 


VcB= 10V,f= 1 MHz 







« 

^d Vcc = 30 V 



2 

0.2 

- 

0.4 . 

- 

- 


• 

• 



2 

0.2 

_ 

1.5 

_ 

_ 

PS 


_I IbI = Ib2 ■ 








* 




2 

0.2 

- 

5 

- 

- 


« 





2 

0.2 

- 

1.5 

- 

- ' 



2N3055, BDX18 i 
^0JC MJ2955 1 





- 

1.75* 


1.5 

1.17 

°C/W 


♦ For p-n-p devices, voltage and current values are negative. 

* 2N types in accordance vvith JEDEC registration data. 

• PulMd; pulse duration *300 ps, duty factor = 1.8%. 


*» CAUTION: Sustaining voltages Vj»£q(sus) and 
Vcer(sus) must not be measured on a curve 
tracer. 



Fig. 5 — Typical dc beta characteristics.^ 




BASE-TO-EMITTER VOLTAGE (Vbe>-V 


»2CS* 29005 

Fig. 7 — Typical input characteristics.^ 



92CS -29006 


Fig. 8 — Typical c. it put characteristics.^ 


♦For p-n*p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N3055, 2N6569, BDX18, 2N6594, MJ2955 



®i6o ^ 

COLLECTOR-TO-EMITTER VOLTAGE (Vq^)-- V 

Fig. 9 — Maximum operating areas for 2N3055. 


1000 
92CS-2900IR2 



92CS -29002 

Fig. 10 — Maximum operating areas for 2N6569 and 2N6594.^ 

♦ For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N3055, 2N6569, BDX18, 2N6594, MJ2955 



COLLECTOR- TO- EMITTER VOLTAGE (Vce>-V 

92CM-30558RI 

Fig. 11 —■ Maximum operating areas for BDX18 and MJ2955. 



BASE -TO -EMI TIER VOLTAGE (Veg)- 


100 

CASE TEMPERATURE (Tq ) *25* C 


n 




T 




1 


n 



r 








1 1 

S S 
“ - 80 

o y 












_j 





V 

:er 

»ut 







Os 

''J29 









‘1 






53 

:;a 


•of 

lUt) 

60 
S s 

5 5 

50 

is 


“1 

J 

1 

Jj 














~C 

:er' 

[cut: 


— 

- 


1 

'■N6i 

ms 

569 




Vc 

EO • 

:«ut) 

40 

30 









F 

] 


“1 

1 



P 

1 

2 4 6 

2 4 68 


68 2468 


1 6 8 


EXTERNAL BASE -TO -EMITTER RESISTANCE (Rbe> — ^ 


Fig. 12— Typical transfer characteristics.* 


92CS-29008R2 

Fig. 13 — Sustaining voltage vs. base-to-emitter 
resistance. * 


♦For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251 

Hometaxial-Base High-Power 
Silicon N-P-N Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N3055 (Hometaxial)^ 2N6253, 
2N6254 and 2N6371 are silicon n-p-n tran- 
sistors intended for a wide variety of high- 
power applications, The hometaxial-base con- 
struction of these devices renders them highly 
resistant to second breakdown over a wide 
range of operating conditions. 

These devices differ in maximum ratings for 
voltage and povver dissipation. All are sup- 


0 25 so 7S 100 129 ISO 179 200 

CASE TCMPCKATURE (Tc) — *C 

92LS-I4C9W 

Fig. 1 — Current derating curve for all types. 


plied in JEDEC TO-204MA hermetic steel 
packages. 

The 2N3055 is also available In an epitaxial- 
base version. To obtain the hometaxial-base 
type described in this data sheet, order the 
2N3055 (Hometaxial). 

^Formerly 2N3055H. 


0.01 0.1 I 10 

COLLECTOR CURRENT (Ic)— A 

•2S$-S378 

Fig. 2 — Typical gain-bandwidth product 
for all types. 


Features: 

■ 2N6254: premium type from 2N3055 
(Hometaxial) family 

■ Maximum safe-area-of -operation curves 

■ Low saturation voltages 

■ High dissipation capability 

■ Thermal-cycling rating curves 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

■ Low-frequency inverters 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline "A”.) 



Fig. 3 — Typical dc-beta characteristics for 
2N3055 (Hometaxial) and 2N6371. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


2N3055 

(Hometaxial) 

2N6253 

2N6254 

2N6371 

40251 


'^CBO 

Vcer(sus) 

100 

55 

100 

50 

50 

V 

R0g ~ 100 n 

70 

55 

85 

45 

— 

V 

VcEO^sus) 

VQgy(sus) 

60 

45 

80 

40 

40 

V 

Vbe=-1-5V 

90 

55 

90 

50 

50 

V 

''ebo 

7 

5 

7 

5 

5 

V 

'c 

15 

15 

15 

15 

15 

A 

•b 

7 

7 

7 

7 

7 

A 








<25° C 

115 

115 

150 

117 

117 

W 

>25°C 





T 1, 



-65 to +200 


°C 

J' stg 

T |_: During soldering, at distances 






1 /32 in. (0.8 mm) from seating 
plane for 10 s max. ....... 



235 



°C 


’'‘In accordance with JEDEC registration data formats JS-9 RDF-10; 2N3055 (Hometaxial) 
JS-6 RDF-2; 2N6253, 2N6254, 2N6371 . 
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POWER TRANSISTORS 


2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251 


ELECTRICAL CHARACTERISTICS, Tq = 25°C Un/ess Otherwise Specified. 



* In accordance with JEDEC registration data formats JS-9 RDF-10: 2N3055H; JS-6 RDF-2: 2N6253, 2N6254, 2N6371 . 
8 Pulsed: Pulse duration =300 pis, duty factor = 1 .8%. 
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POWER TRANSISTORS 


2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251 

ELECTRICAL CHARACTERISTICS, Tq = 25°C Unless Otherwise Specified. 














































POWER TRANSISTORS 


2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251 


COLLECTOR-TO-EMITTER voltage (Vce) V ( 
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“1 — j — r 6 8-1 — 5 — r-m — 2 — r-m 

0.01 0.1 1.0 10 

COLLECTOR CURRENT (Ic)— A 


92CS- 19444 

Fig. 6 — Typical dc-beta characteristics for 2N6253. 



Fig. 7— Typical dc-beta characteristics for 2N6254. 



92CS-20890 

Fig. 8 — Thermal-cycling rating chart for 
2N3055 (Hometaxial), 2N6253 
and 2N6371. 



NUMBER OF thermal CYCLES 

Fig. 9— Thermal-cycling rating chart for 


2N6254. 



92CS-I2326RI 

Fig. 10— Typical transfer characteristics for 
2N6253, 2N3055 (Hometaxial), 
2N6371 and 40251. 



• 2CS-I9443 

Fig. 11 — Typical transfer characteristics for 
2N6254. 
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COLLECTOR-TO- EMITTER VOLTAGE (VcE* — V 

92CS- 20674 

Fig. 12 — Maximum safe-area-of-operation at 

case temperature of 25° C for 2N637 1. 



10 100 
COLLECTOR-TO- EMITTER VOLTAGE (VcE>T V 

92CS- 20711 


Fig. 13 — Maximum safe-area-of-operation at 

case temperature of lOCPC for 2N6371. 
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POWER TRANSISTORS 


2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251 




POWER TRANSISTORS 


2N3439, 2N3440, 2N4063, 2N4064, 40385, 
40346, VI, V2, 40390, 40412, VI 


High-Voltage Silicon N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications 


These RCA types are epitaxial-base silicon 
n-p-n transistors with high breakdown 
voltages, high-frequency response, and fast 
switching speeds. These transistors are 
intended for industrial, commercial, and 
military equipment. Typical applications 
include high-voltage differential and oper- 
ational amplifiers, high-voltage inverters, 
and high-voltage, low-current switching 
and series regulators. 

Types 40346, 40346V 1, and 40346V2 are 
especially useful in such devices as neon 


indicator and NIXIE® driver circuits and 
in differential and operational amplifiers. 
Types 40412, and 4041 2V1, are 
especially suited for class-A ac/dc audio- 
amplifier service. 

These transistors are supplied in JEDEC 
TO- 39 hermetic packages or in the TO- 39 
package with factory-attached mounting 
flange or heat radiator. 

•Nixie is a Registered Trademark of Bur- 
roughs Corporation, Electronic Components 
Division, Plainfield, N.J. 


Features: 

■ High voltage ratings: 

VcBO = "^50 V max. (2N3439, 
2N4063) 

= 300 V max. {2N3440, 
2N4064) 

VcEO^sus) = 350 V max. (2N3439, 
2N4063) 
= 250 V max. {2N3440, 
2N4064) 

■ Maximum-area-of-operation curves 

■ Low saturation voltages 

■ Planar construction for 
low noise and low leakage 

Additional Features for 40385: 

■ High reliability assured by five 
preconditioning steps 

■ Group A test data in data File 215 


COLLECTOR-TO-EMITTER VOLTAGE: 
With external base-to-emitter resistance 

(Rbe) = i.ooon 


•CONTINUOUS COLLECTOR CURRENT . . . 

•continuous base CURRENT 

TRANSISTOR DISSIPATION: 

At case temperature up to 25°C 

At free-air temperatures up to 25°C 

At free-air temperatures up to 50“C . . . , 
At free-air temperatures above 25°C or50‘*( 
•temperature RANGE: 

Storage & Operating (Junction) 

•lead TEMPERATURE (During soldering): 
At distances > 1/32 in (0.79 mm) 
from seating plane for 10 s max. 



2N3439 

2N3440 

40346 

40412 



2N4063 

2N4064 

40346V 1 

4041 2V1 


alues: 

40385 

40390 

40346V2 



VcBO 

450 

300 

- 

- 

V 







Vcer(sus) 

- 

- 

175 

- 

V 

Vcer(sus) 

- 

- 

- 

250 

V 

VcEO^**^** 

350 

250 

- 

- 

V 

Vebo 

7 

7 

- 

- 

V 

'c 

1 

1 

1 

1 

A 

'b 

0.5 

0.5 

0.5 

0.5 

A 

Pt 

10 

10(2N3440) 

10(40346) 

10(40412) 

W 



10(2N4064) 

10(40346V2) 




1 (40385) 

3.5(40390) 

4 (40346V 1) 

o 

< 

W 


K2N3439) 

K2N3440) 

1(40346) 

1(40412) 

W 

c 


Derate linearly 

to 200°C 


°c 


TERMINAL DESIGNATIONS 


*2N-Series types In accordance with JEDEC registration data 
NOTE: Pj value of 10 W at Tq = 25°C and lead temperature of 255°C ai 


! registered data for 2N4063 and 2N4064 only. 



92CS-275I2 

JEDEC TO-39 
2N3439,2N3440,40346 
40385,40412 

(See dimensional outline “C”.) 



JEDEC TO-39 with Flange 
2N4063,2N4064,40346V2 

(See dimensional outline “E”.) 




Fig. 1 — Typical dc-beta characteristics for 
2N3439, 2N3440, 2N4063, 
2N4064 and 40390. 



Fig. 2 — Typical dc-beta characteristics for 
40346, 40346V1, 40346V2, 

4041 2, and 4041 2V1. 


JEDEC TO-39 with Heat Radiator 
40390.40346V1 .4041 2V 1 

(See dimensional outline “D”.) 



Fig. 3- Typical gain-bandwidth product for 
ail types. 
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POWER TRANSISTORS 


2N3439, 2N3440, 2N4063, 2N4064, 40385, 

40346, V1, V2, 40390, 404i2, VI 

ELECTRICAL CHARACTERISTICS, CaOT Temperature (Tq) = 2^C, Unless Otherwise Specified 

1 \ F I I LIMITS 


CHARACTERISTICS 

SYMBOL 

Collector-Cutoff Current: 
With base open 

'CEO 

With base reverse- 
biased: 

'CEV 

At Tc = 150°C 


With R = 10,000 ohms 

'CER 

Collector-Cutoff Current 

mm 

Emitter-Cutoff Current 

'ebo 

DC Forward-Current 
Transfer Ratio 


Collector-to-Emitter 
Sustaining Voltage: 
With base open 

i VcEO<sus) 

Collector-to-Emitter 
Sustaining Voltage: 
With external b^se-to- 
emitter resistance 
Rbe“ TOOO ohms 
RbE“ 10/000 ohms 

VcER(sus) 

VcER(sus) 

Base-to-Emitter Voltage 

< 

CD 

m 

Base-to-Emitter 
Saturation Voltage 

V Rp(sat) 


VOLTAGE CURRENT 2N3439 

V/ ,• A j 2N4063 

V dc mA dc 4P335 


2N3440 40346 

2N4064 40346V1 

40390 40346V2 


40412 

40412V1 UNITS 


100 

200 

300 

200 - 1.5 

300 - 1 .5 

450 - 1.5 


MIN. MAX. MIN. MAX. MIN. MAX. MIN.|MAX.| 

_ _ _ _ 5 - 

- - - 50 - - - 

_ 20 - - - - - ! 

■ - - - _ _ 10 

- - - 500 - - - 


Small-Signal Forward- 
Current Transfer Ratio: 
f=5MHz 

Output Capacitance: 

VcB = 10 V, f = 1 MHz 
Second-Breakdown Current 


Thermal Resistance 
Junction-to-case 


Junction-to-free air 














aCAUTION; The sustaining voltages, Vq^q(sus) and V^^plsus), MUST NOT be measured on a curve tracer. 
3439 and 2N3440 only. *2N-Series types in accordance with JEDEC registration data. 


(40346V2) 


45 max. 
(40346V 1) 


h2N-Series types. 
























POWER TRANSISTORS 

2N3439, 2N3440, 2N4063, 2N4064, 40385, 
40346, V1, V2, 40390, 40412, V1 



lO lOO 

COLLECTOR-TO-EMITTER VOLTAGE {Vce)““V 


92LM-I596RI 


Fig.4— Maximum operating areas for 2N3439,2N3440,2N4063 and 2N4064. 


COLLECTOH-TO- EMITTER VOLTAOE tVcE> -10 V 



0.4 0.6 0.8 1.0 

BASC-TO-EMITTER VOLTAGE IVbeI— V 92LM-I602 


Fig. 8 — Typical input characteristics for 
2N3439, 2N3440, 2N4063, 
2N4064 and 40390. 



40346, 40346V1, 40346V2, 
40412, and 40412V1. 



Fig. 5 — Typical transfer characteristics for 
2N3439, 2N3440, 2N4063, 
2N4064 and 40390. 



BASE-TO-EMITTER VOLTS (VbE> 

92CS-I26I9 

Fig. 6 — Typical transfer characteristics for 
40346, 40346V1, 40346V2, 
40412 and40412V1 



40 60 SO 100 120 140 

COLLECTOR-TO-EMITTER VOLTAGE 1Vce»— V 


Fig. 7 — Typical output characteristics for 
2N3439, 2N3440, 2N4063, 
2N4064 and 40390 



Fig. 10 — Typical output characteristics for 


40346, 40346V1, 40346V2, 
4041 2, and 4041 2 VI. 
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POWER TRANSISTORS 


2N3441, 2N6263, 2N6264, 40373, 40913 

Hometaxial-Base, Medium-Power Silicon N-P-N Transistors 


Rugged Devices for Intermediate, Power Applications 
in industrial and Commercial Equipment 


RCA 2N3441, 2N6263, and 2N6264 are 
hometaxial-base silicon n-p-n transistors in- 
tended for a wide variety of medium to-high 
power, high-voltage applications. These types 
are supplied in the JEDEC TO-66 hermetic 
package. 

MAX IMUM R ATI NGS, Absolute-Maximum Values: 


♦COLLECTOR-TO-BASE VOLTAGE V^gO 

COLLECTOR-TO-EMITTER 
SUSTAINING VOLTAGE: 

* With base Open Vq^qIsus) 

With external base-to-emitter resistance (Rg^) - 100^?. V(^gf^(sus) 

With base reverse-biased (Vgg ° -1.5 V) V^^gylsus) 

♦EMITTER-TO-BASE VOLTAGE VggQ 

♦CONTINUOUS COLLECTOR CURRENT Iq 

PEAK COLLECTOR CURRENT 

•CONTINUOUS BASE CURRENT Ig 

TRANSISTOR DISSIPATION: Pj 

* At case temperature up to 25°C 


Types 40373 and 4091 3 are the 2N3441 
and 2N6264 with factory-attached 
heat-radiators intended for printed- 
circuit-board applications. 


At ambient temperatures up to 25°C 


* At temperatures above 25®C 

♦TEMPERATURE RANGE: 

Storage & Operatir^g (Junction) 

♦PIN TEMPERATURE (During Soldering): 

At distances > 1 /32 in. (0.8 mm) from seating plane for 10 s cr 

♦in accordance with JEOEC registration data format JS-€ ROF-2 


2N3441 2N6264 

40373 40913 


(2N3441) (2N6264) 


(40373) (40913) 

Derate linearly to 200°C 


Features: 

■ 2N6264: premium type from 2N3441 family 

■ Maximum safe-area-of-operation curves for dc and 
pulse operation 

■ High voltage ratings 

■ Low saturation voltages 

■ Thermal -cycling rating curves 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 


JEDEC TO-66 
2N3441 .2N6263.2N6264 

(See dimensional outline “N”.) 


© \ 


e ® 

e 


\_©_ 


CASE TEMPERATURE {Tq ) =25®C 
(CURVES MUST BE DERATED LINEARLY : 
WITH INCREASE IN TEMPERATURE) 


IC MAX.(PULSED)1 


IC MAX. (CONTINUOUS) 


H* for single -4- 
~! NONREPETITIVE 4 
' PULSE i 


PULSE OPERATION *L 


: . : i iq / k-LIMITED 


VcEO MAX. = I40V- 


\ NORMALIZED POWER . 
i MULTIPLIER 
i 2N6263 2N344I ; 


JEDEC TO-66 with Heat Radiator 
40373,40913 

(See dimensional outline “O”.) 



NUMBER OF THERMAL CYCLES 


Fig.2— Thermal-cycle rating chart for 2N6264. 



COLLECTOR-TO-EMITTER VOLTAGE (Vqe^ — V 
Fig. 1— Maximum operating areas for 2N344 1 and 2N6263. 


Fig.3— Thermal-cycle rating chart for 2N3441. 






POWER TRANSISTORS 


2N3441, 2N6263, 2N6264, 40373, 40913 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C, Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 









2N6263 1 

2N3441 

2N6264 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 


CURRENT 



40373 

40913 

UNITS 



V 

dc 


A 

dc 










Vce 

< 

m 

n 

Vbe 

'c 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector-Cutoff Current; 


100 




0 


5 


_ 

_ 

_ 


With base open 

'cEO 

130 




0 

- 


- 

- 

- 

1 

mA 



140 




0 

- 

- 

- 

100 

- 

- 


Collector-Cutoff Current: 


120 


-1.5 



_ 

2* 

_ 

_ 

_ 

_ 



'CEX 

140 


-1 .5 



- 

- 

- 

5* 

- 

“ 




140 


-1.5 



- 

- 

- 

1 

- 

- 


With base-emitter 
junction reversed 


150 


-1.5 



- 

- 

- 

- 

- 

0.05* 

mA 


120 


-1.5 



_ 

10* 

_ 

_ 

_ 

— 

biased 



'CEX 

140 


-1.5 



- 

- 

- 

6* 

- 

- 



(Tq = 150°C) 

140 


-1 .5 



- 

- 

- 

5 

_ 

- 




150 


-1 .5 



- 

- 

- 

- 


1* 


Emitter-Cutoff Current 

'ebo 


5 




- 

2 

- 

- 


- 

mA 




7 




- 

- 

- 

1 

- 

0.2 


Collector-to-Emitter 














Sustaining Voltage:^ 

Vqeo(sus) 













With base open 





0.1 

0 

120 

- 

140 

- 

150 

- 


With external base-to- 
emitter resistance 

Vcer(sus) 




0.1 


130 


150 


160 


V 

(Rbe> = 100 ^ 













With base-emitter 
junction reversed 
biased 

Vqev^sus) 



-1.5 

0.1 


140 

- 

160 

- 

170 

- 




2 



1 


- 

- 

- 

- 

20 

60 


DC Forward-Current 

hFE 

2 



3 


3 

- 

- 

- 

5 



Transfer Ratio 

4 



0.5 


20 

100 

25 

100 

- 





4 



2.7 


- 

- 

5 

- 

_ 

- 







0.5 

0.05 

- 

1.2* 

- 

1 

- 

- 


Collector-to-Emitter 

Vce (sat) 




1 

0.1 

- 

- 

- 

- 

- 

0.5* 

V 

Saturating Voltage 




2.7 

0.9 

- 

- 

- 

6* 

- 

- 




2 



1 


- 

- 

- 

- 

- 

1.5* 


Base-to-Emitter Voltage 

Vbe 

4 



0.5 


- 

2* 

- 

1.7 

- 

- 

V 



4 



2.7 


- 

- 

- 

6* 

- 

- 


Magnitude of Common- 














Emitter, Small-Signal, 
Short-Circuit Forward 
Current Transfer Ratio 
(f = 40 kHz) 

Kel 

4 



0.5 


5 


5 

1 

- 

5 

- 


Gain-Bandwidth Product 

fT 

4 



0.2 


200 

- 

200 

- 

200 

- 

kHz 

Common-Emitter, Small- 














Signal, Short-Circuit 

Ne 

4 



0.1 


25 

- 

- 

- 

25 

- 


Forward Current Transfer 
Ratio (f = 1 kHz) 

4 



0.5 


— 

- 

15 

75 

- 

— 



Forward-Bias Second 














Breakdown Collector 


120 





0.167 

- 

- 

- 

- 

- 


Current, Pulse Duration 

's/b 

120 





- 

- 

- 

- 

0.417 

- 

A 

(non-repetitive) = 1 s 

120 





_ 

_ 

0.21 

- 

- 

9 


Thermal Resistance: 














Junction-to-Case 

^djc 






8.75 (max.) 

7 (max.) 

3.5 (max.) 









2N6263 

2N3441 

2N6264 

°C/W 

Junction-to-Free Air 









30 (max.) 

30 (max.) 











40373 

40913 



*ln accordance with JEDEC registration data format (JS-6 RDF-2). 

^CAUTION: The sustaining voltage Vq^qIsus), V^^pisus), and VQgy(sus) MUST NOT be measured on a curve tracer. 
These sustaining voltages should be measured by means of the test circuit shown in Fig. 23. 
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POWER TRANSISTORS 
















POWER TRANSISTORS 


2N3442, 2N4347, 2N6262 


Hometaxial-Base High-Voltage Silicon N-P-N Transistors 


Rugged High-Power Devices for Applications in 
Industrial and Commercial Equipment 


RCA 2N3442, 2N4347, and 2N6262 are hometaxial-base. 
silicon n-p-n transistors intended for a wide variety of 
high-power, high-voltage applications. Typical applications 
for these transistors include power-switching circuits, audio 
amplifiers, series- and shunt-regulator driver and output 
stages, dc-to-dc converters, inverters, and solenoid (hammer)/ 
relay driver service. 


These devices employ the popular JEDEC TO-3 pack^e; they 
differ in maximum ratings for voltage, current, and power. 


2N4347 2N3442 2N6262 


Features: 

■ Low saturation voltages 

■ Thermal-cycle rating charts 

■ High dinipation capability - 100W(2N4347) 

- 117W(2N3442) 

- 150W(2N6262) 

■ Maximum area-of-op«ration curves 

for dc Mid pulse operation. 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 


TERMINAL DESIGNATIONS 


Derate linearly to 200°C 


(See dimensional outline "A.”) 


xordanc* with JEDEC raghtratlon data format (JS-6, ROF-2). 





POWER TRANSISTORS 


2N3442, 2N4347, 2N6262 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C unless otherwise specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 











UNITS 



VOLTAGE 

CURRENT 














2N4347 

2N3442 

2N6262 




V dc 

A 

dc 










VCE 

Vbe 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector Cutoff Current: 









1* 


1 

mA 

With emitter open 
(VcB = 140 V) 

'CBO 












With base-emitter junction 


120 

-1.5 



— 

2 

— 

— 

— 

— 


reverse-biased 

'CEX 

140 

-1.5 



— 

_ 

— 

5 

— 

— 

mA 



140 

-1.5 



— 

— 

— 

1 

— 

— 




150 

-1.5 



... 

- 

- 

— 

- 

0.1 


With base-emitter junction 


125 

-1.5 



_ 

10 

- 

— 

_ 

- 


reverse-biased and 

'CEX 

140 

-1.5 



— 

- 

— 

30 

— 

— 

mA 

Tp = 150°C 


140 

-1.5 



— 

— 

— 

10 

— 

— 




150 

-1.5 



- 

- 

- 


- 

2 




100 




- 

200 

- 

- 

- 

- 


With base open 

'CEO 

110 




- 

- 

- 

- 

- 

1 

mA 



140 




- 

- 

- 

200 

- 

- 


Emitter Cutoff Current 

'ebo 


-7 

0 


- 

5 

- 

5 

- 

0.2 

mA 



2 


33 


- 


- 

- 

20 

70 




2 


103 


- 

- 

- 

- 

5 

- 


DC Forward Current 


4 


23 


15 

60 

- 

- 

- 

- 


Transfer Ratio 

hFE 

4 


33 


- 

- 

20 

70 

- 

- 



4 


53 


10 

- 

- 

- 

- 

- 




4 


103 


- 

- 

7.5 

- 

- 

- 


Collector-to-Emitter 













Sustaining Voltage; 













With base-emitter 

VcEv^s^^^ 


-1.5 

0.1 


140 

- 

160 

- 

- 

- 

V 

junction reverse- 
biased 


-1.5 

0.2 






170 




With external base-to-emitter 

VcER<sus) 



0.1 


130 

- 

- 

- 


- 

V 

resistance (Rq^) = 100^2 



0.2 


- 

- 

150 

- 

160 

- 


' With base open 

VcEO^^^^^ 



0.2^ j 

0 

120 

- 

140 

- 

- 

- 

V 




0.2^ 

0 

- 

- 

- 

- 

150 

- 




2 


3a 



- 


- 

- 

1 




4 


3^ 



- 

- 

1.7 

- 

- 


" Base-to-Emitter Voltage 

< 

00 

m 

4 


23 


- 

2 

- 

- 

. - 

- 

V 



4 


5^ 



3 

- 

- 

- 

- 




4 


10^ 



- 

- 

5.7 

- 

- 


* Collector-to-Emitter 




2a 

0.2 

- 

1 

- 

- 

- 

- 


Saturation Voltage 

VcE<sat) 



3^ 

0.3 

- 

- 

- 

1 

- 

0.5 

V 





5^ 

0.63 

- 

2 

- 

- 

- 

- 






10^ 

2 

- 

- 

- 

5 

_ 

- 




67 


1.5 


1 

- 

- 

- 

- 

- 


Power Rating Test 

PRT 

78 


1.5 


- 

- 

1 

- 

- 


s 



100 


1.5 


- 

- 

- 

- 

1 



* Magnitude of Common- 













Emitter, Small-Signal, 
Short-Circuit, Forward 
Current Transfer Ratio: 

lh„i 












f = 50 kHz 


4 


0.5 


. 4- 

- 

- 

' - 

- 

- 


f = 40 kHz 


4 


1 



- 

- 

- 

2 

- j 



4 


2 


- 

- 

2 

- 

- 



* Common-Emitter, Small- 













Signal, Short-Circuit, 


4 


0.5 


40 

- 

- 

- 

- 

- 


Forward Current T rans- 

hfe 

4 


1 


- 

- 

- 

- 

10 

- 


fer Ratio (f = 1 kHz) 


4 


2 


- 

- 

12 

72 

- 

- 


Therntal Resistance: 













Junction-to-Case 

"ejc 





- 

1.75 

- 

1.5 

■- 

1.17 

°C/W 


*in accordance with JE DEC registration data format JS-6 RDF-2 
*Pulse test; pulse duration > 300 ps.rep. rate > 60 Hz 
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POWER TRANSISTORS 

2N3442, 2N4347, 2N6262 



Fig. 4 — Maximum operating areas for 2N4347. 



Fig. 5 — Maximum operating areas for 2N6262. 
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POWER TRANSISTORS 


2N3442, 2N4347, 2N6262 
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BASE-TO-EMITTER VOLTAGE (Vag) V 


COLLECTOR-TO-EWTTER SATURATIOtl VOLTAGE K 


Fig. 21 — Typical input characteristics for Fig. 22 — Typical saturation-voltage characteristics Fig. 23 — Reverse-bias, second-breakdown 
2N6262. for all types. characteristics for all types. 





POWER TRANSISTORS 


2N3583-2N3585, 2N4240, 40374 


High Voltage Silicon N-P-N Transistor 

For High-Speed Switching, Linear-Amplifier Applications, and Off-Line 
Switching-Regulator Type Power-Supply Applications 


These RCA types are silicon n-p-n transis- 
tors with high breakdown voltages and 
fast switching speeds. 

Typical applications for these transistors 
include high-voltage operational amplifiers, 
high-voltage switches, switching regulators, 
converters, inverters, deflection- and hi-fi 
amplifiers. 


These transistors are also intended for a 
wide variety of applications in ac/dc com- 
mercial equipment. 

Types 2N3583, 2N3584, 2N3585, and 
2N4240 are supplied In hermetic JEDEC 
TO-66 packages. Type 40374 is a 2N3583 
with a factory-attached heat radiator. 


Features for JEDEC Types: 

■ 100-percent tested to assure freedom 
from second breakdown in both 
forward- and reverse-bias conditions 
when operated within specified limits 

■ Economy types for ac/dc circuits 

■ Fast turn-on time at high collector 
current 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 

•COLLECTOR-TO-BASE VOLTAGE 

‘COLLECTOR-TO-EMITTER SUSTAINING 
VOLTAGE: 

With base open 

’EMltTER-TO-BASE VOLTAGE 

•continuous COLLECTOR CURRENT 

•PEAK COLLECTOR CURRENT 

•CONTINUOUS BASE CURRENT 

•TRANSISTOR DISSIPATION 

At case temperature (Tq) = 25°C 

At ambient temperature (T^) = 25°C 

At case temperatures above 25° C 

For other conditions 

•TEMPERATURE RANGE: . 

Storage & Operating (Junction) 

•pin TEMPERATURE: 


VCBO 

2N3583 

250 

2N3584 

375 

2N3585 

2N4240 

500 

40374 

250 

V 

VCEOU^S) 

175 

250 

300 

175 

V 

Vebo* 

6 

6 

6 

6 

V 

'c 

1 

2 

2 

2 

A 

•cm 

5 

5 

5 

5 

A 

•b 

1 

1 

1 

1 

A 

Pt 

35 

35 

35 


W 


- 

- 

- 

5.8 

W 


Derate linearly at 0.2 W/°C 
Derate linearly to 200°C - 


-65 to 200 


1/16 in. (1.58 mm) from seating plane for 10 s max. 235 235 235 235 °C 

*ln accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), JS-6 RDF-1 
(2N3584, 2N 3585, 2N4240I. 



(See dimensional outline “N.”) 



~iZCS 27525 


JEDEC TO-66 with Heat Radiator 
40374 


(See dimensional outline “O.”) 
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92SS-3I30 


Fig. 1— Typical dc beta vs. collector current 
for 2N3583, 2N4240 and 40374. 


Fig.2— Typical dc beta vs. collector current for 
2N3584 and 2N3585. 



92SS-3I29 

Fig.3— Typical coUector-to-emitter saturation 
voltage vs. current for 2N3584 
and 2N3585. 
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POWER TRANSISTORS 


2N3583-2N3585, 2N4240, 40374 


ELECTRICAL CHARACTERISTICS at Case Temperature (Tq) = 25°C Unless Otherwise Specified 





TEST CONDITIONS 

LIMITS ] 



CHARACTERISTICS 

SYMBOL 

VOLT- 

AGE 

CURRENT 

2N3583 

40374 

2N3584 

2N3585 

2N4240 

UNITS 




V 

dc 

mi 

. dc 













51 

1 

•c 


'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX, 





150 






10 









Current 

'CEO 




0 



5 


5 


5 

mA 

. 

Collector-Cutoff 


225 

-IS 





1.0 

- 

- 

- 

- 

- 

- 



Current 

'CEV 

340 

-1.5 





“ 

- 

1,0 

- 

- 

- 

- 

mA 



450 

-1.5 





- 

- 

- 

- 

1.0 

- 

2.0 





225 

-1.5 




- 

3 

■_ 

_ ■ 

_ 

_ 

_ 

_ 



At Tc = 150°C 

'CEV ' 

300 

-1.5 





- 

- 

.3 

-• 

3 

- 

5.0 

mA 

* 









5.0 









Current 

'ebo 


-6 

0 





0.5 


0.5 


0.5 

mA 




2 


750“ 



- 


- 

- 

- 

- 

10 

100 





2 


1A» 



- 

- 

8 

80 

8 

80 

- 

- 



DC Forward- 

hpE 

10 


100“ 



40 


40 

_ 

40 

_ 

40 

_ 



Current 

10 


v00“ 



40 

200 

_ 

_ 


_ 


_ 



Transfer Ratio 


10 


750“ 







_ 

- 

30 

150 





10 


1A 



10 


25 

100 

25 

100 

- 

- 



Collector-to-Emitter 

















SustainingVoltage; 
With base open 

Vqeo(sus) 



200 


0 

175* 


250* 

- 

300* 

- 

300* 

- 

V 


With external base- 


250 






1.0 

_ 

_ 





_ 





to-emitter resis- 

‘CER 

300 


200 



— 



1.0 

— 

— 

— 

— 

mA 


tance (Rbe) = 50 il , 

450 





- 

— 

- 

— 

— 

1.0 


1.0 



Base-to-Emitter 




750“ 


75 

- 


- 

- 

- 

- 

- 

1.8 

V 


Saturation Voltage 

VB£(sat) 



1A“ 


100 


1.4 


1.4 


1.4 




. 

Collector-to-Emitter 
Saturation Voltage 




750» 


75 

- 


- 


- 

- 

- 

1.0 



VcE(sat) 



1A“ 


125 




0.75 


0.75 


- 



Small-Signal Forward 

















Current Transfer 
Ratio 

^’fe 
















f = 5 MHz 


10 


200 



3 

- 

3 

- 

3 

- 

3 

- 



f = 1 kHz 


30 


100 



25 

350 

- 



- 

- 

- 



Magnitude of Com- 

















mon-Emitter, Small- 
Signal, Short- 
Circuit, Forward 
Current Transfer 
Ratio 

1 *^fe 1 

10 


200 



2 

- 



2 


3 

- 



f = 5 MHz 

















Output Capacitance: 
VcB=10V,f=1 MHz 

^obo 




0 


- 

120 

- 

120 


120 

- 

120 

PF 


Second-Breakdown 

















Collector Current 
With base forward- 

'S/b 

100 





350 

- 

350 

- 

350 


350 


mA 


biased** 

















Second- Breakdown 

















Energy with base 
reverse-biased 

Es/b 


-4 

1A 



50 






50 




Rbe = 2on, 

L = lOOpH 

u 


pk 











pj 



rbe = 2on: 



-4 

2A 





200 


2do 






L = lOOpH 




pk 











• 

Saturated Switching 


















Time (Vcc= 200 V): 
Rise Time 

tr 



1A 


100 




3 


3 





(See Figs. 13 8. 
16) 




750 


75 

- 

- 

- 

- 

- 

- 

- 

0.5 




















Storage Time 
(See Figs. 14 8. 




1A 


100 

- 

- 

- 

• 4 

- 

4 

- 

- 



16) 

* 



750 


75 



- 





6 



Fall Time 




750 


75 








3 



(See Figs. 15 8. 
16) 

^f 



1A 


100 

- 

- 

- 

3 


» 3 

- 




Thermal Resistance: 
Junction-to-Case 

R0JC 






5 (Max.) 
2N3583 

- 

5 

- 

5 

- 

5 










70 (Max.) 


70 


70 


70 

°C/W 


Junction-to- 

RgJA 






2N3583 






Ambient 






30 (Max.) 
40374 

- 

- 

- 

- 

- 

- 




• In accordance with JEDEC registration data formal JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240) 

• CAUTION: The sustaining voltages ^nd Vcer(sus) MUST NOT be measured on a curve tracer. 

"Specified value of 13/^, for given value of as base voltage is increased from zero in a positive direction. 

• Pulsed, pulse duration = 300 ps; duty factor < 2%. 



Fig. 4— Reverse-bias second breakdown 
characteristics for 2N3584 and 
2N3585. 



Fig. 5— Reverse-bias second breakdown 
characteristics for 2N3584 and 
2N3585. 



92SS-511S 


Fig. 6— Reverse-bias second break do wn 
characteristics for 2N3584 and 
2N3585. 



Fig.7— Typical input characteristics for 
all types. 
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POWER TRANSISTORS 


2N3583-2N3585, 2N4240, 40374 



92SS-2790 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)— V 

92SS-279I 


Fig.8— Maximum operating areas for 2N3583, 2N3584, 2N3585^ 
and 2N4240 (pulse conditions). 


Fig.9— Maximum operating areas for 2N3583, 2N3584, 2N3585, 
and 2N4240 (dc conditions). 



Fig. 10— Maximum operating areas for 40374. 



92CS-20002 

Fig. 1 1— Typical output characteristics for 
2N3583 and 40374. 



Fig. 12— Typical rise time vs. collector current 
for 2N3584 and 2N3585. 



Fig. 13— Typical storage time vs. collector 
current for 2N3584 and 2N3585. 



Fig. 14— Typical fall time vs. collector cur- 



sforage time vs. collector supply 


rent for 2N3584and 2N3585. 


voltage for 2N3584and 2N3585. 






POWER TRANSISTORS 


2N3715, 2N3716 


Silicon N-P-N Epitaxial-Base High-Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N3715 and 2N3716 are epitaxial- 
base silicon n-p-n transistors featuring high 
gain and high current. They may be used as 
complements to the RCA-2N3791 and 
2N3^792 respectively. These devices have a 
dissipation capability of 150 watts at case 
temperature up to 25°C. 


They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. Both are supplied in the steel JEDEC 
TO-204MA hermetic package. 


MAXIMUM Absolute-Maximum Values: 


'^CBO ■ ■ 

VcEO^^us) 

'^EBO 

'c ■ 

'b • 

AtTc<25°C 

AtTQ>25°C Derate linearly 

Tstg^Tj 

Tl 

At distance ^1/32 in, (0.8 mm) from seating 

plane for 10 s max 


2N3715 

2N3716 


80 

TOO 

V 

60 

80 

V 

7 

7 

V 

10 

10 

A 

4 

4 

A 

150 

150 

W 





" U.OD " 

- w/ u 

_ 

65 to 200 

- °c 


235 °C 


♦ In accordance with JEDEC registration data. 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

1 Hermetically sealed JEDEC TO-3/TO-204MA 
package 

■ High gain at high current 

■ Thermal-cycling rating curve 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



92CM-30II0 

Fig. 1 — Maximum operating areas for 2N37 15. 



Fig. 2 — Maximum operating areas for 2N3716. 
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_ POWER TRANSISTORS 

2N3715, 2N3716 


ELECTRICAL CHARACTERISTICS, 

at Case Temperature (Tq) = 25l° C Unless Otherwise Specified 



* In accordance with JEDEC registration data. ^ CAUTION: Sustaining voltages V(>gQ(sus) 

a Pulsed; pulse duration = 200 ns, duty factor = 1.5%. ' Vcer(sus) MUST NOT be measured on 

a curve tracer. 



Fig. 3 — Derating curve. 



Fig. 4 — Thermal-cycling rating chart. 



COLLECTOR CURRENT (1^) — A 

92CS-29003 


Fig. 5 — Typical dc beta characteristics for 
both types. 
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BASE -TO -EMITTER VOLTAGE (Vbe) — V 

92CS-29007 

Fig. 6 — Typical transfer characteristics for 
both types. 
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BASE-TO- EMITTER VOLTAGE (Vbe)-V 

92CS- 29005 


Fig. 7 — Typical input characteristics for 
both types. 



Fig. 8 — Typical gain-bandwidth product for 
both types. 







POWER TRANSISTORS 


2N3771, 2N3772, RCS258 


Hometaxial-Base, High-Power N-P-N Transistors 


Rugged Silicon N-P-N Devices for Applications in Industrial and 
Commercial Equipment 


These RCA types are hometaxial base, 
silicon n-p-n transistors intended for a 
wide variety of high-power, high-current 
applications. Typical applications for these 
transistors include power-switching cir- 
cuits, audio amplifiers, series- and shunt- 


regulator driver and output stages, dc-to- 
dc converters. Inverters, and solenoid 
(hammer)/relay driver service. 

All devices employ the popular JEDEC 
TO-3 package; they differ in maximum 
ratings for voltage, current, and power. 


MAXIMUM RATINGS. Absolute-Maximum Values: 

*COLLECTOR-TO BASE VOLTAGE 

•COLLECTOR-TO-EMITTER VOLTAGE: 

With -1.5 V{VBE> &RBE = 100^i 

With base opea 

•emitter-to-base voltage 

•CONTINUOUS COLLECTOR CURRENT 

•PEAK COLLECTOR current 

•CONTINUOUS BASE CURRENT 

•peak BASE CURRENT 

•TRANSISTOR DISSIPATION: 

At case temperatures up to 25®C 

At case temperatures above 25® C 

•TEMPERATURE RANGE: 

Storage & Operating (Junction) 

•PIN TEMPERATURE (During soldering): 


VCBO 

2N3771 

50 

2N3772 

100 

RCS258 

100 

V 

VCEX 

50 

80 

80 

V 

VCEO 

40 

60 

60 

V 

Vebo 

5 

7 

7 

V 

'c 

30 

20 

20 

A 

'cm 

30 

30 

30 

A 

'b 

7.5 

5 

5 

A 

>BM 

15 

15 

15 

A 

i’t 

150 

150 

250 

W 


Derate linearly to 200® C ' 

-65 to 200 ®C 


At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


230 


•In accordance with JEOEC registration data format JS-6 RDF-2. 



2N3772. 



Fig. 4 — Typical dc beta characteristics for 
2N3772 and RCS258. 



Fig. 2 — Thermal -cycle rating chart for RCS258. 
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BB 
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BB 

B 
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B 

B 

B 

B 

B 

B 

B 

B 



0 0.5 1.0 1.5 2.0 2.5 azcs-ijsz 

COLLECTCW-TO-EMrrTER SATURATK*! VOLTAGE [VccUotj-V 

Fig.5— Typical saturation-voltage characteristics 
for2N3771. 


Features: 

■ High dissipation capability 

■ at 3 a = 50 V min. 

(2N3771) 

= 90 V min. 
(2N3772) 

■ 15-A specification for: 

VQE(sat) 

(2N3771 ) 

■ 1 0-A specification for: 

^'FE' '^BE' ^ 

(2N3772, RCS258) 

■ Low saturation voltage with high beta 


TERMINAL DESIGNATIONS 



(See dimensional outline ’‘A”) 



Fig.3— Typical dc beta characteristics for 


2N3771. 



Fig. 6 — Typical saturation-voltage characteristics 
for 2N3772 and RCS258. 
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POWER TRANSISTORS 


2N3771,2N3772, RCS258 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) 25°C Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARAC- 

VOLTAGE 

CURRENT 







UNITS 

TERISTIC 

Vdc 

A dc 

2N3771 

2N3772 

RCS258 


VCE 

Vbe 

1C 


Min. 

Max, 

Min. 

Max. 

Min. 

Max. 


ICBO 

50a 





2* 

- 

- 

- 

- 

mA 

lOOa 




— 

— 

— 

5* 

— 

5 



45 

-1.5 



- 

- 

- 

- 

- 

- 


•CEX 

50 

-1.5 



- 

2 

- 

- 

- 

- 

mA 


100 

-1.5 



- 

- 

- 

5 

- 

5 


ICEX 

30 

-1.5 



- 

10 

- 

10 

- 

- 


TC = 

45 

-1.5 





— 

— 

— 


mA 

150°C 

100 

-1.5 



- 

- 

- 

- 

- 

10 



25 



0 

- 

- 

- 

- 

- 

- 


'CEO 

30 



0 

_ 

10 



_ 

_ 


50 



0 

- 



10' 

- 

10 

mA 



-5 

0 



5 



_ 



'EBO 


-7 

0 


- 


- 

5 

- 

5 

mA 


4 


30* 


5 

- 

- 

- 

- 

- 



4 


20« 


_ 

_ 

5 

_ 

5 

_ 


hpE 

4 


15« 


15 

60 

_ 

_ 

_ 

_ 



4 


10* 


- 

- 

15 

60 

15 

60 



4 


8* 


- 

- 

- 

- 

- 

- 


VcEX(sus) 

♦ 











Rbe = 
lOon 


-1.5 

0.2« 


50 

- 

80 

- 

80 

- 

V 

Vcer(sus) 












Rbe = 
lOon 



0.2* 


45 


70 


70 


V 

VcEO(sus) 



0.2* 

0 

40 

- 

60 

- 

60 

- 

V 


4 


15* 


- 

2.7 

- 

_ 

- 

- 


VbE 

4 


10* 


- 

- 

- 

2.2 

- 

2.2 

V 


4 


! 8* 


- 

- 

- 

- 

- 

- 





30« 

6 

i - 

4 

- 

- 

- 

- 





20* 

4 

- 

- 

- 

4 

- 

4 


VcE(sat) 



15« 

1.5 

- 

2 

- 

- 


- • 

V 




10« 

1 

_ 

- 

- 

1.4 

- 

1.4 





8* 

0.8 

- 

- 

_ 


- 

- 


'S/b 

60 






2.5 


4.2 



tp = 1 s 
nonrep. 

40 




3.75 

- 


- 


- 

A 

Es/b 












L=40mH 

Rbe = 
loon 


-1.5 

5 


500 

- 

500 

- 

500 

- 

mJ 

l^fel 

4 


1 


4* 

16 

4* 

16 

4 

16 


f = 0.05 
MHz 





1 

(Typ) 


(Typ) 


(Typ) 


*^fe 

f=1 kHz 

4 


1 


40 

- 

40 

- 

40 

- 







i 

1.17 

- 

1.17 

- 

0.7 

°C/W 


* 2N-types in accordance with JEDEC registration data format JS-6 RDF-2. 3 V^b 

• Pulsed; pulse duration = 300 /us, rep. rate = 60 Hz, duty factor ^2%. 
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POWER TRANSISTORS 


2N3773, 2N4348, 2N6259 


Hometaxial-Base, High Current Silicon 


Rugged High-Voltage Devices for Applications 
in Industrial arid Commercial Equipment 

These RCA types are hometaxial-base silicon n-p-n tran- 
sistors intended for a wide variety of high-voltage high- 
current applications. Typical applications for these tran- 
sistors include power-switching circuits, audio amplifiers, 
series- and shunt-regulator driver and output stages, dc-to-dc 


converters, inverters, and solenoid (hammer)/relay driver 
service; 

These devices employ the popular JEDEC TO-3 package; 
they differ in maximum ratings for voltage, current, and 
power. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


‘COLLECTOR-TO-BASE VOLTAGE VCBO 

COLLECTOR-TO-EMITTER VOLTAGE: 

' With base open VcEO 

With reverse bias (V0g) of —1 .5 V Vqex 

‘EMITTER-TO-BASE VOLTAGE Vgeo 


‘collector CURRENT: 1^, 

Continuous 

Peak 

‘base CURRENT: |g 

Continuous 

Peak ' . . ' 

‘transistor DISSIPATION: Pj 

At case temperatures up to 25°C 

At case temperatures above 25°C 

‘temperature RANGE; 

Storage & Operating (Junction) 

\PIN TEMPERATURE (During Soldering); 

At distances^! /32 in. (0.8 mm) from case for 10 s max. 


In accordance with JEDEC registration data format (JS-6, RDF-2). 


2N4348 2N3773 2N6259 

140 160 170 V 


120 140 

140 160 

7 7 


150 V 

170 V 

7 V 


0 150 25C 

Derate linearly to 2(X)'’c 

65 to +200 

230 


°C 

°C 



N-P-N Transistors 

Features: 

■ High dissipation capability — 

120 W (2N4348I, 150 W (2N3773), 250 W (2N6259) 

■ 5-A specification for hpE. Vbe. VcEl«*tl (2N4348) 

■ 8- A specification for 

h FE. >^BEr & VcE (sat) (2N3773, 2N6259) 

■ VcEX- 

140 V min (2IM4348), 160 V min (2N3773) 

170 V min (2N6259) 

■ Low saturation voltage with high beta 


TERMINAL DESIGNATIONS 



tzcs-arsit 


JEDEC TO-3 

(See dimensional outline “A".) 



Fig. 2 • Thermal-cycle rating chart for 2N3773. 



Fig. 3 - Thermal-cycle rating chart for 2N4348. 



Fig. 4 - Thermal-cycle rating chart for 2N6259. 
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POWER TRANSISTORS 


2N3773, 2N4348, 2N6259 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 







UNITS 



V 

dc 

A dc 

2N4348 

2N3773 

2N6259 




EBH 

Q 3 

B 

Q 

JQQIIH 


Qm 





Collector-Cutoff Current. 

•CBO 




— 







mA 

With emitter open, Vq0=14O V 








2 



With base-emitter 


|g| 

-1.5 

m 

■ 

B 

B 

B 

B 

B 

mi 

m 

junction reverse-biased 

•CEX 


-1.5 


■ 

B 


B 

B 


L- 




-1.5 






1^1 


KSfifl 

bbi 

With base-emitter 


120 

-1.5 

B 

■ 

B 

10 

B 

B 

B 

B 


junction reverse-biased 

‘CEX 

140 

-1.5 


■ 



B 



H 

mA 

and Tc = 150°C 


150 

-1.5 

B 

■ 

B 


B 

B 

B 

B 




100 


bb 

■1 

BH| 

200 

bb 



■i 


With base open 

'CEO 

120 


■ 

■ 

■ 


■ 

B 

B 

B 

mA 

Emitter-Cutoff Current 

'ebo 

■ 

B 

0 



5 


B 


2 

mA 


■■1 

B 


5a 

■ 

15 

60 




- 






8 ® 



_ 

15 

60 




DC Forward Current 







15 

60 


Transfer Ratio 


B 


8 ® 

■ 

10 


- 







10® 




- 


-■ 



■■ 

B 

B 

16® 

■ 



5 


10 



Collector-to-Emitter 


mm 



■ 


B 


B 


B 


Sustaining Voltage: 

\/CEX<sus) 

■ 



■ 


■ 


■ 

170 

1 

V 

With base-emitter junction 





■ 








reverse-biased (Rbe ^ lOOil) 


B 



■ 


Bb 


B 


B 



VcER'sus) 



0.2® 


140 




160 



resistance (Rbe^ ” lOOiZ 







V 

With base open 





0 



IB 




V 



4 

B 


■ 

B 

B 

B 

B 

B 



Base-to-Emitter Voltage 

< 

00 

m 

4 

2 

■ 

8® 

8® 

■ 

■ 

B 

■ 

B 

2 

V 




4 

B 

10® 

■ 

■ 

B 

B 

B 

B 





■ 

B 


0.5 

m 


B 


mu 

B 


Col lector-to- Emitter 





0.8 






B 

V 

Saturation Voltage 





1.25 





^^9 




B' 

B 


3.2 

B 


B 


BB 

B 


Second- Breakdown 




m 

■ 

■B 

B 


B 

im 

B 


Collector Current 

'S/bb 




■ 








With base forward-biased and 

80 



■ 

1,5 




mi 

B 


1-s nonrepetitive pulse 


100 


■ 

■ 


B 


B 

imi 

B 


Second-Breakdown Energy 


■j 



■ 


B 


B 


B 


With base reverse-biased and 

Es/b^ 


-1.5 



0.125 




0.125 



L = 40 mH, Rbe = 


B 



■ 


B 


B 


B 

^mi 

Magnitude of Common-Emitter, 







B 

B 

B 




Small -Signal, Short-Circuit, 
Forward Current Transfer 
Ratio (f = 50 kHz) 


1 


fl 

1 

1 

1 

1 

1 

1 

1 

■ 

Common-Emitter, Small- 













Signal, Short-Circuit, 
Forward Current Transfer 
Ratio (f = 1 kHz) 

bfe 

1 

1 

1 

1 

40 

1 


1 


1 

■ 

. 




Thermal Resistance 







1,46 

B 


B 

B 


Junction-to-Case 






■■■■ 




bBI 



*ln accordance with JEDEC registration data format JS 6 RDF-2. 

^Pulsed, pulse duration 300^s, rep. rate 60 Hz. 

b ig/b is defined as the < urrent at which second breakdown occurs at a specified collector voltage with the emitter base junction forwar 
transistor operation in the active region. 

C Eg/b 'S defined as the energy at which second break-down occurs under specified reverse-bias conditions. Eg/j, 1 /2 L I 2 where L is r. 
leakage inductance and I is the peak collector current. 
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COLLECTOR CURRENT (Ic) 


POWER TRANSISTORS 


2N3773, 2N4348, 2N6259 



Fig. 5 — Maximum operating areas for 2N4348. 



Fig. 7 — Typical dc beta characteristics for 
2N3773. 



Fig. 8 — Typical dc beta characteristics 
for2N4348. 



.1 

CASE TEMPERATURE (Tc)*25®C 
(CURVES MUST BE DERATED LINEARLY. 
- WITH INCREASE IN TEMPERATURE.) 

znriiziiiQErijzz::! 


■P4-4 


FOR SINGLE 
, NONREPETITIVE 4 
PULSE ; n 


IP 


aai 


normalized' POWER i V^cr^ MAXi- ISO 

MULTIPLIER ■nr-. VFV K 


:ii-4n. 








4 6 8,^ 2 4 6 8 ,Qo 2 

COLLECTOR -TO- EMITTER VOLTAGE (Vce)— V 

92CS-I956I 

Fig. 6 — Maximum operating areas for 2N6259. 



Fig. 9 — Typical dc beta characteristics 
for 2N6259. 



Fig. 10 — Typical transfer characteristics for 
2N3773. 
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POWER TRANSISTORS 



92SS-3295 


Fig. 1 1 — Typical transfer characteristics 
for 2N4348. 


CASE TEMPERATURE (Tr)*25*C[ 



0 O.S 1 1.5 2 2.5 5 3.5 4 

COLLECTOR-TO- EMITTER VOLTAGE (VcE> — V 

t2CS-l«9S3 


Fig. 14 — Typical output characteristics for 
2N4348. 



COLLECTOR-TO-EMITTER SATURATION VOLTAGE [vcE V 

92SS-550I 


Fig. 17 - Typical saturation-voltage 
characteristics for 2N3773. 



Fig. 20 - Typical input characteristics for 
2N3773. 


2N3773, 2N4348, 2N6259 



BASE -TO- EMITTER VOLTAGE (Vbe)-V 

92CS-I9SS7 

Fig. 12 — Typical transfer characteristics for 
2N6259. 



Fig. 13 — Typical output characteristics 
for 2N3773. 
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Fig. 15 — Sustaining voltage as a function of 
base-to-emitter resistance for all 
types. 


Fig. 16 — Typical output characteristics for 
2N6259. 
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Fig. 18- Typical saturation-voltage 
characteristics for 2N4348. 



Fig. 19 - Typical saturation-voltage 
characteristics for 2N6259. 
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Fig. 21 - Typical input characteristics for 
2N4348. 
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Fig. 22 - Typical input characteristics for 
2N6259. 
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POWER TRANSISTORS 


2N3791, 2N3792 


Silicon P-N-P Epitaxial-Base High-Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N3791 and 2N3792 are epitaxial- 
base silicon p-n-p transistors featuring high- 
gain at high current. They may be used as 
complements to the n-p-n types 2N3715 and 
2N3716, respectively. These devices are in- 
tended for medium-speed switching and 
amplifier applications and feature a dissi- 


pation capability of 150 watts at case 
temperatures up to 25°C 
They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. Both are supplied in the steel JEDEC 
TO-204MA hermetic package. 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-areas-of -operation curves 

■ Hermetically sealed JEDEC tO-204MA 
package 

■ High gain at high current 

■ Thermal-cycling rating curve 

APPLICATIONS: 


■ Series and shunt regulators 


Maximum Absolute-Maximum Values: 

* ''CBO 

2N3791 

-60 

2N3792 

-80 

V 

* VcEO 

-60 

-80 

V 

* Vebo 

-7 

-7 

V 

* 'c 

-10 

-10 

A 

• 'cm 

-10 

-10 

A 

* Ib • 

-4 

-4 

A 

• Pt 

Tc<25®C 

150 

150 

W 

Tq^ 25°C derate linearly 

* T. T . 


— 0.86 

-65 to 200 

W/°C 

°c 

'J' 'stg 

* In accordance with JEDEC registration data. 





■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 




Fig. 1 — Maximum operating areas for2N3791. 


Fig. 2 — Maximum operating areas for 2N3792. 
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POWER TRANSISTORS 


2N3791,2N3792 


ELECTRICAL CHARACTERISTICS, at Case Temperature 
(Tq) = 25°C Unless Otherwise Specified 


CHARACTERISTICS 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N3791 

2N3792 

< 

o 

m 

VrE 

•c 

•b 

Min. 

Max. 

Min. 

Max. 


-60 

1.5 

_ 

_ 


-1 




'CEX 

-80 

1.5 

- 

- 

- 


- 

-1 

mA 


-60 

1.5 




-5 




Tc= 150°C 

-80 

1.5 

- 

- 

- 


- 

-5 



-30 


_ 

_ 

_ 

-10 

_ 

-10 


'CEO 

-40 


- 

- 

- 

-10 

- 

-10 

mA 

‘ebo 


7 

- 

- 

- 

-5 

_ 

-5 

mA 

yQj^Q(sus)^ 



-0.2 

0 

-60 

- 

-80 

- 

V 


-2 


-1 

- 

50 

150 

50 

150 


hpE^ 

-2 


-3 

- 

30 

- 

30 

- 



-4 


-10 

- 

4 

- 

4 

- 



-2 


-5 


_ 

-1.8 

_ 

-1.8 


^BE 

-4 


-10 

- 

- 

-4.0 

- 

-4.0 

V 

VBp(sat)a 



-5 

-0.5 

- 

-1.5 

- 

-1.5 

V 




-5 

-0.5 




_1 


VcE(sat)a 



-10 

-2.0 

- 

-4 

- 

-4 

V 

^hfe 

-10 


-0.5 

- 

30 

- 

30 

- 

KHz 

hfg f=1KHz 

-10 


-0.5 

- 

25 

250 

25 

250 


Ihfgl f=1MHz 

-10 


-0.5 

- 

4 

- 

4 

- 


II 

Q. 

40 




2.7 

- 

2.95 

- 

A 

^ob 










VcB= 10 V 



0 


- 

500 

- 

500 

pF 

f=1MHz 










R0JC 





- 

1.17 

- 

1.17 

°c/w 


In accordance with JEDEC registration data. 

Pulsed; pulse duration = 200 fxs, duty factor = 1 .5%. 

CAUTION: Sustaining voltage, Vq£q(sus), MUST NOT be nneasured on a curve tracer. 
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Fig. 3 — Derating curve. 
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Fig. 4 — Thermal-cycling rating chart. 
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Fig. 5 — Typical dc beta characteristics for both types. 



Fig. 6 — Typical transfer characteristics for both types. 


Fig. 7 — Typical input characteristics for both types. Fig. 8 — Typical gain-bandwidth product for both types. 
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POWER TRANSISTORS 


2N3878, 2N3879, 2N5202, 2N6500, 40375 


High-Speed, Epitaxial-Collector 
Silicon N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications 


Features: 

■ Maximum-area-of-operation curves for dc and pulse operation 

■ Rated for safe operation in both forward- and reverse-bias conditions 

■ High sustaining voltage 

■ Total saturated transition time less than 1 jus 

for 2N3879, 2N5202, and 2N6500 


RCA-2N3878, 2N3879, 2N5202, and 2N6500* are epitaxial 
silicon n-p-n transistors. The 2N3878 is an amplifier type 
intended for audio-, ultrasonic-, and radio-frequency circuits. 
Types 2N3879, 2N5202, and 2N6500 are svy itching transistors 
intended for use in high-current, high-speed switching circuits. 
Type 40375 is a 2N3878 with a factory-attached heat radiator; 
it is intended for printed circuit-board applications. 


Typical applications for these transistors include: low-distor- 
tion power amplifiers, oscillators, switching regulators, series 
regulators, converters, and inverters. 


• Formerly RCA Dev. Type Nos. TA2509, TA2509A, TA7285, and 
TA8932, respectively. 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 

‘COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With external base-to-emitter resistance (Rbe) ^ 50 S2. 

With base open 

♦EMITTER-TO-BASE VOLTAGE 

♦CONTINUOUS COLLECTOR CURRENT .... 

PEAK COLLECTOR CURRENT 

♦CONTINUOUS BASE CURRENT 

♦TRANSISTOR DISSIPATION 

At case temperature (Tc) = 25°C 

At case temperatures above 25°C 

At ambient temperature (T/\) = 25°C 

For other conditions 

•TEMPERATURE RANGE; 

Storage & operating (Junction) 

♦PIN TEMPERATURE. 

1 /32 in. (0.8 mm) from seating plane for 10 s max. . 


2N3879 2N5202 2N6500 


'/CBO 

Vcer(sus) 

vebo 

'C 

•cm 

•b 

Pt 


35 (2N3878) 35 35 C 

Derate linearly at 0.2 W/°C 
5.8 (40375) 

See Figs. 1,2,3, and 5 

-65 to 200 


' ♦ In accordance with JEDEC registration data format JS-6 RDF-2 (2N3878); JS-6 RDF-1 (2N3879, 2N5202, 2N6500). 



EFFECTIVE CASE TEMP OR CASE TEMP. (T^pp OR T^)— C 

Note: Use ambient temperature for derating 40375. 

Fig. 2 - Dissipation derating for all types. 



I 2 468 10 2 468 100 2 46 8,ooo 
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92CS-23755RI 


Fig. 1 -Maximum operating areas for 2N3878. 
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0 0.5 . 1.0 1.5 2.0 

BASE-TO-EMITTER VOLTAGE (Vbe)—V 


Fig. 4 - Typical input characteristics 
for all types. 
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POWER TRANSISTORS 


2N3878, 2N3879, 2N5202, 2N6500, 40375 


ELECTRICAL CHARACTERISTICS, A r Case Temperature (Tq) = 25 ^C unless otherwise specified: 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 
V dc 

CURRENT 

Adc 

2N3878 

40375 

2N3879 

2N5202 

2N6500 

UNITS 



VcE 

Vbe 

— 

•c 

<B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector Cutoff Current: 


100 

-1.5 








10 




With base-emitter junction reverse- 


no 

0 



_ 

_ 

_ 

_ 

_ 

_ 

_ 

5 


biased 

•CEV 

120 

-1.5 



- 

25 

- 

25 

- 

- 

- 

- 


With base-emitter junction 



- ■ 











100 

-1.5 



— 

4 

- 

4 

- 

10 

- 

- 


reverse-biased and T^ = 150°C 


no 

0 



- 

- 

- 

- 

- 

- 

- 

10 


With base open 


40 



0 


5* 


5 






•CEO 

70 



0 

- 


- 


- 

- 


5 

mA 

Emitter Cutoff Current 

•ebo 


-6 

-7 



_ 

10 

_ 

10 

- 

10 

_ 

25 

mA 

Collector-to-Emitter Sustaining 















Voltage 
With base open 

^CEO^sus) 



0.2 

0 

50a 


75 a 


50a 


90a 


















With external base-to-emitter 
resistance (RbE^ ^ 

VcER^sus) 



0.2 

0 

65 a 


90a 


75 a 


110 a 





12 


4^ 






10 - 

100 • 






2 


0.5^ 


40' 

200 ’ 








DC Forward-Current Transfer 


2 


3^^ 








15- 

60- 


Ratio 

‘^FE 

2 


4 b 


8 - 


12 - 

100 ' 








5 


4 b 


20 


20 

80 








5 


0 5‘^ 


50* 

200 - 

40 







Collector-to-Emitter 

VcE (^3t) 



3‘^ 

0 3 








1 .5 

\J 

Saturation Voltage 



4 b 

0 4 


2 


1.2 


12 




Base-to-Emitter Voltage 

^BE 

2 


4b 



2 5 







V 

Base-to-Emitter Saturation 

VBEl&ai ) 



3‘> 

0 3 








2 5 

V 

Voltage 



4‘> 

0 4 




2 


2 



Collector-to-Base Output 















Capacitance : 

o 

o 

cr 






175 


175 


1 75 


175 

pF 

(f = 1 MHz, VcB " 10 V) 















Second Breakdown Collector Current 















With base forward-biased and 

'S b 

40 




750 


500 


400 


400 


in' A 

1 -s nonrepetitive pulse 















Second-Breakdown Energy 















With base reverse-biased and 1 

RbE = 50 n. Vbb = V 
At L = 50 mH 
At L = 125 pH 

Es/b'^ 





1 


1 


0 4 


0 5 


mJ 

Magnitude of Common Emitter, 















Small-Signal, Short-Circuit. 
Forward-Current Transfer 
Ratio-lf = 10 MHz) 

iNel 

10 


05 


4 


4 


6 

j 

6 



i Common-Emitter, Small-Signal, 















Short-Circuit, Forward-Current 
Transfer RatioMf = 1 kHz) 


30 


0 1 


40 









Thermal Resistance: 




j 


2N3878 




1 




Junction-to-case 

^Ojc 





1 



5 


5 


5 

"C/W 







1 40375 








Junction-to-ambient 

^Oja 





L_ 

30 




■ 





* In accordance with JED EC registration data format JS -6 RDF-2 
<2N3878); JS -6 RDF -1 (2N3879, 2N5202. 2N6500). 

® CAUTION: Sustaining voltages VcEOlsus) and VcER^sus) MUST 

NOT be measured on a curve tracer. 


Pulsed, pulse duration = 300 ns, duty factor < 2 %. 

^ ^S/b defined as the energy at which second breakdown occurs 
under specified reverse-bias conditions. Es/b = 1/2L|2 where L is a 
series load or leakage inductance and I is the peak collector current. 
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POWER TRANSISTORS 

2N3878, 2N3879, 2N5202, 2N6500, 40375 

TRANSITION AND STORAGE-TIME CHARACTERISTICS FOR SWITCHING TYPES, At Csse Temperature (Tr) =2S°C: 


LIMITS 


CHARACTERISTIC 


TEST CONDITIONS 


VOLTAGE CURRENT 

Vdc Adc 






















































POWER TRANSISTORS 


2N4036, 2N4037, 2N4314, 40391, 40394 


Medium-Power Silicon P-N-P Planar Transistors 


General-Purpose Types for Industrial and Commercial Applications 


These RCA types are double-diffused, 
epitaxial-planar, silicon p-n-p transistors; 
they differ in breakdown-voltage ratings, 
leakage-current, and saturation character- 
istics. 

The 2N4036, 2N4037, 2N4314, 40391, 
and 40394 transistors are intended for a 
wide variety of small-signal medium-power 
applications. With a minimum gain-band- 
width product (fj) of 60 MHz, these 
devices provide useful gain at high fre- 


quencies. In addition, the 2N4036, is use- 
ful in high-speed saturated switching ap- 
plications. 

Types 2N4036, 2N4037, 2N4314, and 
41503 are supplied in the JEDEC TO-39 
hermetic package. The 40391 is a 2N4037 
with a factory attached heat radiator, 
intended for printed-circuit-board appli- 
cations. Type 40394 is a 2N4037 with a 
factory-attached diamond-shaped mount- 
ing flange. 


Features: 

2N4036 ? are p-n-p |2N2102 
" 2N4037J complements of |2N3053 

■ Gain-bandwidth product 

(fj) =60 MHz min. 

■ High breakdown voltages 

■ Maximum-area-of-operation curves 

■ Planar construction provides low 
noise and low leakage 

■ Low saturation voltages 

■ High pulsed beta at high collector 
current 

■ Fast switching (2N4036) 

TERMINAL DESIGNATIONS 


MAXIMUM n/KimGS. Absolute Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With 1.5 volts (V0g) of reverse bias 

With external base-to-emitter resistance 

(RBE)<200fi 

* With base open 

*EMITTER-TO-BASE VOLTAGE 

•COLLECTOR CURRENT 

•BASE CURRENT 

•TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C 

At free-air temperatures up to 25°C 

At temperatures above 25°C 

•TEMPERATURE RANGE: 

Storage & Operating (Junction) 

•lead temperature (During soldering): 

At distance > 1/16 in. (1.58 mm) 

from seating plane for 10 s max 


2N4037 


2N4036 

40391,40394 

2N4314 


^CBO 

-60 

-90 

V 

VcEV^*^®^ —85 

-60 

-85 

V 

Vcer(sus) —85 

-60 

-85 

V 

VcEO^^'^^t -65 

-40 

-65 

V 

Vebo -7 

-7 

-7 

V 

'c -1-0 

-1.0 

-1.0 

A 

Ib -0.5 

Pt 

-0.5 

-0.5 


7 

7(2N4037) 

7 

W 

- 

7(40394) 

- 

W 

1 

3.5(40391) 

1 

W 

- 

K2N4037, 40394) 
Derate linearly to 200°C- 

- 

W 


-65 to 200 °C 


230 °C 


* In accordance with JEDEC registration data format (JS-6 RDF-1 2N4036; JS-9 RDF-2 2N4037, 2N4314). 



JEDEC TO-39 
2N4036, 2N4037 
2N4314 


(See dimensional outline "C”.) 



40394 


(See dimensional outline “E”.) 


HEAT 

C RADIATOR 



JEDEC TO-39 with Heat Radiator 
40391 


(See dimensional outline “D”.) 



921.S-I26SR2 

Fig. 1— Typical dc-beta characteristics for 
2N4036, 2N4037 and 2N4314. 
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Fig.2 — Typical dc beta characteristics 
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Fig. 3 — Typical collector-cutoff current vs. 
junction temperature for 2N4036. 
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POWER TRANSISTORS 


2N4036, 2N4037, 2N4314, 40391, 40394 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 


VOLTAGE 
V dc 

CUR- 
RENT 
mA dc 

2N4036 

2N4037 

40391 

40394 

2N4314 

UNITS 

VCB 

VCE 

''be 

'c 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Collector Cutoff Current; 
With emitter open 

'CBO 

-15 

-90 

-60 




- 

-0.1* 

-0.02 

- 

-0.25* 

- 

-025* 

MA 

mA 

ma 

With base open 

'CEO 


-30 



- 

-05* 

- 

-5* 

- 

-5* 

pA 

With base-emitter junction 
reverse biased 

'CEX 


-85 

1.5 



-lOCf 

. 




mA 

Tc = 150°C 


-30 

1.5 


- 

-0.1* 

- 

- 

- 

- 

Emitter Cutoff Current 

'ebo 



7 

5 

0 

0 

_ 

-0.1* 

-0.02 

- 

-)• 

_ 

-1* 

mA 

pA 

Collector-to-Base Breakdown 
Voltage (1^ = 0) 

^(BR)CBO 




-0.1 

-90 

- 

-60* 

- 

-90* 

- 

V 

Emitter-to-Base Breakdown 
Voltage (1^ = -0.1mA) 

V(BR)EBO 




0 

-7 

- 

-7 

- 

-7 

- 

V 

Collector-to-Emitter 
Sustaining Voltage; 

With base-emitter junction 
reverse biased 

VcEV^^“*^ 



1.5 

-100 

-85“ 


-60“ 

- 

-85“ 

- 

V 

With external base-to- 
emitter resistance 
(Rbe) <200n 

Vcer(sus) 




— 

-100 

-85“ 


-60“ 

- 

-85“ 

- 

V 

With base open 

VcEo'sus) 




-30 

-100 

-65“ 

- 

-40“ 

~ 

-65“ 


V 

Collector-to-Emitter 
Voltage (Ib = -15 mA) 

VQE(sat) 




-150 

- 

-0.65 

- 

-1.4 

- 

-1.4 

V 

Base-to-Emitter Voltage 

Vbe 


-10 


-150 

- 

-1.1 

- 

-15* 

- 

-15* 

V 

Base-to-Emitter 

Voltage (Ib = -15mA) 

VBE^sat) 




-150 

_ 

-1.4 

_ 

_ 

_ 

_ 

V 

DC Forward-Current 
Transfer Ratio 

hFE 


-2 

-10 

-10 

-10 

-10 


-150 1 
-0.1 
-1.0 
-150*^ 
-500^* 

20 

20 

40 

20 

200 

140 

15 

50 

250 

15 

50 

250 


Common-Emitter, Small-Signal 
Short-Circuit, Forward- 
Current Transfer Ratio 
(at f = 20 MHz) 

'^fe 


-10 


-50 

3 

- 

3 

- 

3 

- 


Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer 
Ratio (at f = 20 MHz) 

1 1 


-10 


-50 

3 

- 

3 

10 

1 

10 


Collector-Base Capacitance 
(atf = 1 MHz, Ig = 0) 

^cb 

-10 




- 

30 

- 

30* 


30* 

PF 

Input Capacitance 

Cib 



0.5 

0 

_ 

90 

_ 

90 

1 

90 

PF 

Sat. Switching Time‘S 
Rise time 
Storage time 
Fall time 
Turn-on time 
Turn-off time 

»s 

u 

^on 

^off 


-30 

-30 

-30 

-30 

-30 


-150 

-150 

-150 

-150 

-150 

- 

70 

600 

100 

110 

700 

- 


— 


T)S 

Thermal Resistance; 
Junction-to-Case 





] 

- 

25* 

25 (max.) 
2N4037 & 
40394 

- 

25 

®C/W 

Junction-to-Ambient 

R0JA 




1 

- 

165 

165 (max.) 
2N4037 
40394 
50 (max.) 
40391 

- 165 


“CAUTION; The sustaining voltages Vq^qIsus), Vqep(sus), and (sus) MUST NOTbe measured on a curve tracer. 
^ Pulsed, pulse duration = 300 ps, duty factor < 2%. 

•in accordance with JEDEC registration data format US-6 RDF-1 2N4036; JS-9 RDF-2 2N4037, 2N4314). 

'IrI 'B2 " 
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POWER TRANSISTORS 


2N4036, 2N4037, 2N4314, 40391, 40394 



Fig.4— Typical small-signal beta charac- 
teristics for all types. 



92LS-l2«8Ri 

Fig. 5— Typical saturation-voltage charac- 
teristics for 2N4036. 



Fig. 7— Typical transfer characteristics 
for 2N4037 and 2N43 14. 





0 -M -Q8 -I.2 -2X) 

COLLECTOR-TO-EMITTER VOLTAGE (Vc£)-V 92LS-I287BI 


Fig. 8— Typical large-signal output 
characteristics for 2N4037, 
2N4314, 4039K and 40394. 



Fig. 10— Typical saturated switching times 
for 2N4036. 


Fig.9 —Typical small-signal output 
characteristics for 2N4037, 
2N4314, 4039 1, and 40394. 
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POWER TRANSISTORS 


2N4231A, 2N4232A, 2N4233A, 2N6312, 2N6313, 2N6314 


Silicon N-P-N and P-N-P Medium-Power Transistors 


General-Purpose Types for Switching Applications 


RCA-2N4231A. 2N4232 A, and 2N4233A 
are multiple-epitaxial n-p-n transistors. The 
RCA-2N6312, 2N6313, and 2N6314 are 

multiple-epitaxial p-n-p transistors. They are 


complements to 2N4231A, 2N4232A, and 
2N4233A. These types are supplied in steel 
JEDEC TO-213MA hermetic packages. 


MAXIMUM Absolute-Maximum Values: 


N-P-N 2N4231A 2N4232A 2N4233A 

P-N-P2N6312# 2N63134 2N6314^ 


Features: 

■ 2N4231A— 2N4233A complements of 
2N6312-2N6314 

■ Low saturation voltages 

■ Maximum-safe-area-of-operation curves 

■ Thermal-cycle ratings 

■ High gain at high current 

TERMINAL DESIGNATIONS 


^CBO 

VcEOlsus) 

^EBO 

Iq (2N4231A, 2N4232A, 2N4233A) . . 

I2N6312, 2N6313, 2N6314) . . . 

•cm (Registered for 2N631 2, 1 3, 1 4 only ) 
Ib (2N4231A, 2N4233A, 2N4233A) . . 

(2N6312, 2N6313. 2N6314) . . . 

Pj Tc<250C 

Tc > 250 c derate linearly . 

Tj, Tg^g (2N4231 A. 2N4232A, 2N4233A) 
(2N6312, 2N6313, 2N6314) . . 


2 _ 

75 _ 

- 0.43 - 

-55 to 200 
-65 to 200 


JEDEC TO-213MA 
(See dimensional outiine “N”.) 


_ (2N6312, 2N631 3, 2N6314only) 

At distances ^ 1 /32 in. (0.8 mm) from 
seating plane for 10 s max. 


♦ In accordance with JEDEC registration data. 

^ For p-n-p devices, voltage and current values are negative. 


CASETEMPERATURE(Tc)-25*Cl 
^ (CURVES MUST BE DERATED I 
^ LINEARLY WITH INCREASE 
IN TEMPERATURE) 







POWER TRANSISTORS 

2N4231 A, 2N4232A, 2N4233A, 2N6312, 2N6313, 2N6314 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2^C 

unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS^ | 

LIMITS I 

U 

N 

1 

T 

S 

VOLTAGE 

Vdc 

CURRENT 

Adc 


2N4232A 

2N63134 

2N4233A 

2N63144 

PB 

BHl 

m 

m 

Min. I 

U22 

U2J 

[jmi 

UJU 


'CBO 

40a 

60a 

80a 

■ 

■ 

■ 

B 

i 

B 

50. 

B 

50 

pA 

'^^E= lOOfi 

i 

-1.5 

-1.5 

-1.5 

■ 

■ 

B 

i 

B 

B 

B 

B 

Rqc= 10012, 
Tc= 1 50^*0 

i 

i 

■ 

■ 

B 

H 

B 

B 

B 

1 

mA 

•cEO 

30 

50 

70 

■ 

■ 

0 

0 

0 

B 

H 

B 

B 

B 

1 

•ebo 


m 



- 


- 




hpE 

2N4231A, 2N4232A, 
2N4233A 

2 

2 

2 


30 

1.5C 

0.5C 

■ 

B 

100 

B 

100 

B 

100 

1 

2N6312, 2N6313, 
2N6314 

1 

■ 

5C 

30 

1.5C 

0.5C 

■ 

4 

10 

25 

40 

100 

4 

10 

25 

40 

100 

4 

10 

25 

40 

100 

vbe 

2N4231A, 2N4232A, 
2N4233A 
2N6312. 2N6313, 
2N6314 

2 

4 


1.50 

1.50 


- 

1.4 

1.4 

- 

1.4 

1.4 

- 

1.4 

1.4 

V 

VcE(sat) 

2N4231A, 2N4232A, 
2N4233A 



30 

1.50 

0.3 

0.15 

- 

2 

0.7 

- 

2 

0.7 

- 

2 

0.7 

2N6312, 2N6313, 
2N6314 



50 

30 

1.50 

1.25 

0.3 

0.15 

- 

4 

2 

0.7 


4 

2 

0.7 

- 

4 

2 

0.7 

VcEO(sus)b 



0.10 

0 

40 

- 

60 

- 

80 

- 

Ihfel f=1MHz 

10 


0.5 


4 

- 

4 

- 

4 

- 


hfe f=1 kHz 

10 


0.5 


20 

- 

20 

- 

20 

- 


fT 

10 


0.5 


4 

- 

4 

- 

4 

- 

MHz 

Cobo f = 0.1 MHz 
2N4231A, 2N4233A, 
2N4233A 
2N6312, 2N6313, 
2N6314 

10a 

lOa 




- 

200 

300 

- 

200 

300 

- 

200 

300 

pF 

RfljC 





- 

2.3 

- 

2.3 

- 

2.3 

°C/W 


♦. In accordance with JEDEC registration data format. 


♦ For p-n-p devices, voltage and current values are negative. 

* VcB value. 

** CAUTION: Sustaining voltages MUST NOT be measured on a curve tracer. 

® Pulsed, pulse duration = 300 ps, duty factor = 1 .8%. 



Fig. 4 7 ^ Typical dc beta characteristics for 
2N6312, 2N6313,and.2N6314. 



Fig. 5 — Typical gain-bandwidth product for 
all types. ^ 



Fig. 6 — Typical common-base input or output 
capacitance characteristics as a function 
of reverse voltage for all types.^ 



Fig. 7— Typical saturated switching characteristics 
for 2N4231A, 2N4232A. and 2N4233A. 

♦For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N4231A, 2N4232A, 2N4233A, 2N6312, 2N6313, 2N6314 



Fig. 8 — Typical saturated switching characteristics FiQ- 9— Typical input characteristics for 

for 2N6312, 2N63 13, and 2N63 14. all types. ♦ 



0 2 4 6 8 10 12 

COLLECTOR -TO-EMITTER VOLTAGE (VCEI — V 

9SLS-S32rm 


Fig. 10— Typical output characteristics for 
all types.* 



92LS-3529RI 

Fig. 11— Typical transfer characteristics for 
all types.* 

♦ For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N4898, 2N4899, 2N4900 


Silicon P-N-P 

Medium-Power Transistors 

General-Purpose Types for Switching Applications 

The RCA-2N4898, -2N4899, and -2N4900 All these transistors are Intended for a wide 
are multiple-epitaxial p-n-p transistors. All variety of medium-power switching and 

are supplied in the JEDEC TO-213MA amplifier applications, such as series and 

package. output stages of high-fidelity amplifiers. 



2N4898 

2N4899 

2N4900 


40 

60 

80 

V 

40 

60 

80 

V 

40 

60 

80 

V 

5 

5 

5 

V 

1 

1 

1 

A 

4 

4 

4 

A 


1 1 1 A 

25 25 25 W 

See Figs. 1 , 3 

-65 to +200 °C 


+235 °C 



Features: 

■ Low saturation voltages 

■ Maximum-safe-area-of-operation curves 

■ Hermetically-sealed JEDEC TO-213MA 
package 

TERMINAL DESIGNATIONS 



JEDEC TO-213MA 
(See dimensional outline “N”.) 



Fig. 2 — Current derating chart for all types. 



122 




POWER TRANSISTORS 


2N4898, 2N4899, 2N4900 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° Cunless otherwise specif ied 


CHARACTERISTICS 

TEST CONDITIONS 

LIMITS 

U 

N 

1 

T 

S 

VOLTAGE 

Vdc 

CURRENT 
A cJc 

2N4898 

2N4899 

2N4900 

VCE 

Vbe 

ic 

IB 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*CB0 

40a 

60a 

80a 




- 

100 

- 

100 

- 

100 

ma 

• CEX 

Rbe “ ^00 n 

40 

60 

80 

-1.5 

-1.5 

-1.5 



- 

100 

- 

100 

— 

100 

mA 

Rbe = 100 n 
Tc= 150°C 

40 

60 

80 

-1.5 

-1.5 

-1.5 



- 

1 

- 

1 

- 

1 

mA 

'CEO 

20 

30 

40 




- 

0.5 

- 

0.5 

- 

0.5 

mA 

'ebo 


-5 



- 

1 

- 

1 

- 

1 

mA 

LU 

LL 

1 

1 

1 


0.5b 

0.05b 

lb 


20 

40 

10 

100 

20 

40 

10 

100 

20 

40 

10 

100 


VgEO<sus)c 



0.1b 


40 

- 

60 

- 

80 

- 

V 

VBE(sat) 



^ lb 

0.1 

- 

1.3 

- 

1.3 

- 

1.3 

V 

LU 

CQ 

> 

1 


lb 


- 

1.3 

- 

1.3 

- 

1.3 

V 

VcE(sat) 



lb 

0.1 

- 

0.6 

- 

0.6 

- 

0.6 

V 

^fe 

f = 1 kHz 

10 


0.25 


25 

- 

25 

- 

25 

- 


^T 

f = 1 MHz 

10 


0.25 


3 

- 

3 

- 

3 

- 

MHz 

^obo 

lOa 




- 

100 

- 

TOO 

- 

100 

pF 

R^JC 





- 

7 

- 

7 

- 

7 

°cm 


* In accordance with JEDEC registration data. a V(;b value, 

b Pulsed, pulse duration = 300|jus, duty factor = 1 .8%. 

® CAUTION; Sustaining voltage, Vq^qIsus), /WUST " NOT be measured on a curve tracer. (See Figs. 2 and 4.) 


« PULSE CURRENT (tp ) RANGE MUST BE 0.2-0. 4A 


irr 


The sustaining voltage, Vq^qIsus), is acceptable 
when the trace falls to the right of point "A” for 
type 2N4898; point "B” for type 2N4899; and 
point "C” for type 2N4900. 


Fig. 4 — Oscilloscope display for measurement of sustaining voltages. 
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POWER TRANSISTORS 


2N4904, 2N4905, 2N4906 


Silicon P-N-P Epitaxial-Base High-Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N4904, 2N4905 and 2IM4906are 
epitaxial-base silicon p-n-p transistors fea- 
turing high-gain at high current. They may 
be used as complements to the 2N4913, 
2N4914 and 2N4915 n-p-n types, respec- 
tively. These devices are intended for mediunrv 
speed switching and amplifier applications 


•VcEO 

*VcBO 

*Vebo 



At Tq < 25°C 


At Tq ^ 25°C derate linearly 

*Tj.T3tg 

* T|_ at 1/16 ± 1/32 in. <1.58 ± 0.8 mm) 

from case for 10 s 


* In accordance with JEDEC registration data. 


and feature a dissipation capability of 87.5 
watts at case temperatures up to 25°C. 

They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. All are supplied In the steel JEDEC 
TO-204MA hermetic package. 


Values: 




2N4904 

2N4905 

2N4906 


-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-5 

-5 

-5 

V , 

-5 

-5 

-5 

A 

-1 

-1 

-1 

A 

87.5 

87.5 

87.5 

W 


0.5 


- W/°C 


. -65 to 200 - 


- °C 


235 


- °C 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ Hermetically sealed JEDEC TO-3/TO-204MA 
package 

■ High gain at high current 

■ Thermal-cycling rating curve 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 


MAXIMUM Absolute Maximum 



Fig. 1 — Maximum operating areas for all types. 




Fig. 3 — Typical gain-bandwidth product 
for all types. 



for all types. 


Fig. 2 — Thermal-cycling rating chart. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)— 4V T” 

o-io 


S -8 

o: 

■■■■■■■■a ■■ 

■■■■■■■■a aa mmmmmmmmmmmmummmw.sw^w aaaaaaaaa 
aaaaaaaaa aa aaaaaaaaaaBMaa^arana aaaaaaaaa 
aaaaaaaaa aa aaaaaaaaaa7Qila'.<a’'.a’'.aa aaaaaaaaa 

aaaaaaaaa aa aaBaaaaam^aB'ja''.aaaa aaaaaaaaal 


aaaaaaaaa aa aaBBaaSSTaa^ara aa*” aiaaBBaBB 


aaaBBBBaB aa bbbbbS5^b%* a aaSa BBBBBBaaa 

o 

aaaaaBBBa aa BaaailKnf'jaa^ a bbbb BBaaBBaaB 

K 

BaaaBBaBa aa BBBK3^iq^B’ia a aaaa aaBaaBBaa 


aaBBBBBBaa aa BBaSjrf^aSr,MB ■ ■■■■ BaBBBBBBB 


aBaaBaaaBB aa a aaaa BBaaBBaaB 

J -4 
-2 

BBBBBBaaa aaK^BBr.air, a aa a aaaa bbbbbbbbb 

! i gi: ggSin 
: s: s s::»»ki 


0 -0.5 -I -1.5 -2 


BASE-TO- EMITTER VOLTAGE (Vag)— V 

92CS-I9579 

Fig. 5 — Typical transfer characteristics 
for all types. 
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POWER TRANSISTORS 


2N4904, 2N4905, 2N4906 


ELECTRICAL CHARACTERISTICS, At Case Temperature Tq = 25°C 
Unless Otherwise Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 

Adc 

2N4904 

2N4905 

2N4906 

VCE 

Vbe 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

'CEX 

-40 

-60 

-80 

1.5 

.1.5 

1.5 

: 

: 

: 

-0.1 


-0.1 

- 

-0.1 

mA 

Tq=150°C 

-40 

-60 

-80 

1.5 

1.5 

1.5 

- 

- 

- 

-2 

- 

-2 

- 

-2 

•cEO 

-40 

-60 

-80 

- 

- 

0 

0 

0 

- 

-1 

- 

-1 

- 

-1 

mA 

'CBO 
Ie = o 

40C 

6QC 

80C 

- 

- 

- 

- 

-0.1 

- 

-0.1 

- 

-0.1 

mA 

•ebo 

- 

5 

0 

- 

- 

-1 

- 

-1 

- 

-1 

mA 

VcEO(sus)b 

- 

- 

-0.2 

0 

-40 

- 

-60 

- 

-80 

- 

V 

hpE^ 

-2 

-2 


-2.5 

-5 


25 

7 

100 

25 

7 

100 

25 

7 

100 


VbE^ 

-2 

- 

-2.5 

- 

- 

-1.4 

- 

-1.4 

- 


V 

Vcg(sat)3 

: 


-5.5 

-5 

-0.55 

-1 

: 

-1 

-1.5 

_ 

-1 

-1.5 

_ 

-1 

-1.5 

V 

fj f=1 MHz 

-10 

- 

-1 

- 



4 

- 

4 

- 

MHz 

hfe f=1 kHz 

-10 

_ 

-0.5 

- 

40 

- 

40 

- 

40 

- 



- 

- 

— 

- 

- 

2 

- 

2 

- 

2 

«c/w 


* In accordance with JEDEC registration data. 

^ Pulsed; pulse duration = 300 /as, duty factor = 2%. 

^ CAUTION: Sustaining voltage, Vq^qIsus), MUST NOT be measured on a curve tracer. 



Fig. 6 — Typical input characteristics 
for all types. 



92CS -29006 

Fig. 7 — Typical output characteristics 
for all types. 
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POWER TRANSISTORS 


2N4913, 2N4914, 2N4915 

Silicon N-P-N Epitaxial*Bose High>Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N4913, 2N4914, and 2N4915 
are epitaxial-base silicon n-p-n transistors 
featuring high-gain at high current. They 
may be used as complements to the 2N4904, 
2N4905, and 2N4906 p-n-p types respec- 
tively. These devices are intended for medi- 
um-speed switching and feature a dissipation 


capability of 87.5 watts at case temperature 
up to 25°C. 

They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. All are supplied in the steel JEDEC 
TO-204MA hermetic package. 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-areas-of-operation curves 

■ Hermetically sealed JEDEC TO-3/TO-204MA 
package 

■ High gain at high current 

■ Thermal-cycling rating curve 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 


lAMtlWOlARATMiGS, Absolute-Maximum Values: 2N4913 2N4914 2N4915 

^ VcEo ‘♦O 60 60 

' VcBO 40 60 80 

^ Vebo 5 5 5 

* \r 5 5 5 

> Ib ’ > ’ 

' 6t 

AtTc<25°C 87.5 87.5 87.5 

AtT0>25**C derate linearly 0.5————— 

^ Tl 

At 1/16 in. ±1/32 in. (1.58 mm 0.8 mm) 

from case for 1 0 s 235 

^ Tj,T^^ 65 to 200 

* In accordance with JEDEC registration data. 


V 

V 

V 
A 
A 

W 

W/°C 



Fig. 1 — Maximum operating areas for all types. 



Fig. 2 — Thermal-cycling rating chart. 



Fig. 3 — Typical dc beta characteristics for all types. 



Fig. 4 —Typical gain bandwidth product for all types. 
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POWER TRANSISTORS 


2N4913, 2N4914, 2N4915 


ELECTRICAL CHARACTERISTICS, at Case Temperature Tq = 25 C Unless Otherwise Specified 


TEST CONDITIONS 


CHARACTERISTI 


2N4913 I 2N4914 | 2N4915 UNITS 

min.Imax. 



l0Q|QI3Q||Q|QQ21BE3EE3BiS3l 




60 


100 25 100 


Vbe^ 


VcE(sat)a 


fj f = 1 MHz 


hfe f = 1 kHz 


R0JC 


♦ In accordance with JEDEC registration data. 

® Pulsed; pulse duration = 300 (is. Duty facto"" = 2%. 

b CAUTION: Sustaining voltage, BVq^qIsus), MUST NOT BE measured on a curve tracer. 

® VpR 


MHz 



°C 

/W 


COLl 

.ECTOR-TO -EMITTER VOI 

■TACE (Vrr)-4viit^M 

1 

il 



Hi 

:::::::::: 

:::::::::: 

UllHlIli 

:::::::::: 

:::::::::: 

Hiili 

iilii 


iiii liiiiiiiiiilx 



llili 


iijs 

i 

liHI 

::::: 

::::: 

:::i: 

:::::: 


ilOi 



r* 


:::::::: 

:::::::: 

" ff 


::::: 

llili 

1:::: 

1 


iill 




:::: 

:::: 

:::: 

nil 

iill 

Iiii 



iliiiii 






j 




.iiiiiiiii 


ijljiij 





BASE-TO-EMITTER VOLTAGE (Vbe>- V 


ASE TEMPERATURE (Tc)«29*C 1 


laSSSSSSSSi 

tmmmmmmmmrnm 




|;2 WHiiW 3fj 

!"sa|HsL„ 


COLLECTOR-TO-EMITTER VOLTAGE (Vcg)- V 

9ZCS -29006 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)*4 V 



BASE-TO-EMITTER VOLTAGE (Vbe) — V 


Fig. 5 - Typical input characteristics for all types. Fig. 6 - Typical output characteristics for all types. ^‘9- ^ Typical transfer characteristics for all types. 


































POWER TRANSISTORS 


2N5038, 2N5039, 2N6354, 2N6496 


High-Current, High-Power, High-Speed Silicon N-P-N 
Power T ransistors 

Devices for Switching and Amplifier Circuits in Industrial and Commercial Applications 


RCA-2N503a 2N5039, 2N6354, and 
2N6496 are epitaxial silicon n-p-n power 
transistors. They differ in breakdown- 
voltage ratings, leakage-current, and dc- 
beta values 

The high current-handling capability of 
these transistors in conjunction with fast 


switching speeds make these devices es- 
pecially suited for switching-control am- 
plifiers, power gates, switching regulators, 
converters, and inverters. Other recom- 
mended applications include dc-rf ampli- 
fiers and power oscillators. These transis- 
tors are supplied in the JEDEC TO-3 
package. 


Features: 

■ Maximum operating area curves for dc 
and pulse operation 

■ Ig^ij-limit line beginning at 28 V 

■ High collector current ratings 

■ High-dissipation capability 

■ Fast switching speeds — 

Measured at: 5 A, 8 A, 10 A, 12 A 
levels 

TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute Maximum Values: 


2N5038 

2N5039 

2N6354 

2N6496 

•COLLECTOR-TO-BASE VOLTAGE 

■ • VcBO 

150 

120 

150 

150 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With -1.5 volts (Vop) of reverse bias and 

external base-to-emitter resistance (R0g) = 1OOJ2 

■ ■ VcEX<sus) 

150 

120 

- 

- 

* With external base-to-emitter resistance 

(Rbe) = 500n, L = 7mH 

• ''CEX 

- 

- 

130 

- 

WithRBE<50n 

• Vcer(sus) 

110 

95 

- 

130 

With base open 

• VcEO<s^s) 

90 

75 

120 

110 

•EMITTER-TO-BASE VOLTAGE 

VgBO 

7 

7 

6.5 

7 

"CONTINUOUS COLLECTOR CURRENT 

'c 

20 

20 

10 

15 

"PEAK COLLECTOR CURRENT 

• >CM 

30 

30 

12 


"CONTINUOUS BASE CURRENT 

'b 

5 

5 

5 

5 

"TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C and V^g up to 28 V. . 

• Pt 

140 

140 

140 

140 

At case temperature of 100°C and Vqb of 20 V .... 


80 

80 

80 

80 


At case temperatures above 25®C Derate linearly to 200°C 

'TEMPERATURE RANGE: 

Storage & Operating (Junction) 65 to 200 

PIN TEMPERATURE (During soldering) 

At distances > 1/32 in. (0.8 mm) 

from seating plane for 10 s max ^ 230 


V 


V 

V 

V 

V 

V 
A 
A 
A 

W 

W 


"C 


• In accordance with JEDEC registration data format (JS-6, RDF-1) 



Fig. 1 — Maximum operating areas for 2N5038, 2N5039, 2N6496. 




Fig. 2 — Thermal-cycling rating chart for all 
types. 



Fig. 3 — Maximum operating areas for 
2N5038, 2N5039, 2N6496. 
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POWER TRANSISTORS 


2N5038, 2N5039, 2N6354, 2N6496 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Unless Otherwise Specified 




TEST CONDITIONS | 

LIMITS 1 



SYMBOL 

VOLTAGE 1 

CURRENT 1 









UNITS 


V d 


A d 

c 

2N5038 1 

2N5039 1 

2N6354 1 

2N6496 1 



VCE 

UJ 

■c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


* 

'CBO 





- 

- 

- 

- 

- 

5 

- 

- 

mA 


VcB = 150 V 
















55 



0 

- 

- 

- 

20 

- 

- 

- 

- 



'CEO 

70 



0 

- 

20 

- 

- 

- 

- 

- 

- 

mA 


100 




- 

- 

- 

- 

- 

20 

- 

- 




110 

-1.5 



- 

- 

_ 

50 

- 

- 

- 

- 


* 


130 

0 



- 

_ 

- 

- 

- 

- 

- 

20 




140 

-1.5 



- 

50 

- 

- 

- 

- 

- 

- 



'CEV 

140 

0 



- 

- 

- 

- 

- 

10 

- 

- 

mA 


85 

-1.5 



- 

- 

- 

10 

_ 

- 

- 

- 

* 

Tq = 150°C 

100 

-1.5 



- 

10 

- 

- 

- 

- 

- 

- 




130 

0 



- 

- 

- 

- 

- 

- 

_ 

25 


* 

Tc = 125°C 

140 

0 



_ 

_ 

_ 

_ 

_ 

20 

_ 

_ 





-5 

0 


- 

5 

- 

15 

- 

- 

- 

- 


* 

'ebo 


-6.5 

0 


- 

- 

- 

- 

- 

5 

- 

- 

mA 




-7 

0 


- 

50 


50 

- 

- 

- 

50 


* 


2 


5* 


- 

_ 


_ 

20 

150 

_ 

_ 


* 

hpE 

2 


8^ 


- 

- 

- 

- 

- 

- 

12 

100 


* 

2 


10“ 


- 

- 

- 

_ 

10 

100 

- 

- 




5 


2“ 


50 

250 

30 

250 

- 

- 

- 

- 


* 


5 


10“ 


- 


20 

100 


- 

- 



* 


5 


12“ 


20 

100 

- 

- 


- 

- 



* 

Kel 















f = 5 MHz 

10 


2 


12 

- 

12 


- 

_ 

12 

_ 



f = 10MHz 

10 


1 


- 

- 

- 

- 

8 

- 

- 

- 



'^CEO<5‘Js) 



0.23 

0 

90^ 

- 

75^^ 

- 

120*> 

- 

100^* 

- 



VcEX^sus) 


-1.5 

0.2 

0 

150^^ 

- 

o 

CM 

- 

- 

- 

- 

- 

V 


(Rbe) = loon 















VCER 



0.2 

0 

IIO*" 

_ 

~95^ 

_ 

_ 

_ 

”130^ 

_ 





0.2 





_ 

lOO*’ 

_ 


_ 



Rbe ^ 















< loon 















Vebo 













\i 


l£ = 0.05 A 



0 


7 

- 

7 

- 

- 

- 

7 

- 

V 

• 

= 0.005 A 



0 


- 

- 

- 

- 

6.5 

- 

- 

- 




2 


8“ 


_ 

- 

- 

_ 

_ 

_ 

_ 

1.6 



UJ 

m 

> 

5 


10“ 


- 

- 

- 

1.8 

- 

- 

- 

- 

V 


5 


12“ 


- 

1.8 

- 

- 

- 

- 

- 

- 


* 




8“ 

0.8 

- 

- 

- 

- 

- 

- 

- 

1.0 



VcE(sat) 



5“ 

0.5 

- 

- 

- 

- 

- 

0.5 

- 

- 





10“ 

1.0 

— 

— 

— 

1.0 

— 

1 

— 

-4 

V 





12“ 

1.2 

- 

1.0 

- 

- 

- 

- 

- 

- 






20“ 

5 

- 

2.5 

- 

2.5 

- 

- 

- 

- 


* 




5“ 

0.5 

- 

- 

- 

- 

- 

1.3 

_ 

- 


• 

VBE^sat) 



00 o 

0.8 

1 

- 

- 

- 

- 

- 

2 

- 

2.0 

V 

* 




20“ 

5 

- 

3.3 

- 

3.3 

- 


- 

- 



Cob 





- 

400 

- 

400 

- 

400 

- 

400 

pF 


VcB= 10V, 















f = 1 MHz 















* In accordance with JEDEC registration data format (JS-6, RDF-1). 

® Pulsed; pulse duration < 350jtxs, duty factor = 2%. 

CAUTION: The sustaining voltages Vceq(sus), V^gplsus), and Vq^^^sus) MUST NOT be measured on a 
curve tracer. 



92CS-2Z804 

Fig. 4 — CoUector-to-emitter sustaining volt- 
tage characteristics for 2 N 5038, 
2N5039 and 2N6496. 
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BASE -TO-EMITTER VOLTAGE (VgEl — V 

92L5‘I4&5P2 

Fig. 5 — Typical input characteristics for 
2N5038 and 2N5039. 



92CS-22aO( 


Fig. 6 — Typical input characteristic for 
2N6496. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce>-V 

92LS-I460 

Fig. 7— Typical output characteristics for 
2N5038. 
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POWER TRANSISTORS 

2N5038, 2N5039, 2N6354, 2N6496 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C Unless Otherwise Specified ( Cont.) 

TE ST CONDITIONS LIMITS 

TAGE [current U,^,y5 

dc A dc 2N5038 2N5039 2N6354 2N6496 





S2 

(No Load) 


12 1.2 - 0.5 - 

10 1-0 - 1.25 - 

20 1 _ _ _ 

\r\ accordance with JEDEC registration data format (JS-6, RDF-1) 


1.25 - 

- 1.25 



COLLECTOR-TO-EMITTER voltage (V(.f)-V 

92LS 

Fig. 8 — Typical output characteristics 
for 2N5039. 


CASE temperature (Tr )• 25*C l U 



Ji<:::::ss!!S!sbs!5! 

L::«:aa:r 


COLLECTOR-TO-EMITTER VOLTAGE (V(;;£l— V 

92CS -22802 

Fig. 9 — Typical output characteristics 
for 2N6496. 



20 22 

OLLECTOR-TO-EMITTER VOLTAGE (VcE>— V 

92CS- 20124 


BASE-TO-EMITTER VOLTAGE (V0£)~ 


- Typical output characteristics for trartsfer characteristics for 

2N5038. 



Fig. 12 — Typical transfer characteristics for 
2N5039. 









BASE-TO-EMITTER VOLTAGE tVagl-V 

32CS-22AOO 

— Typical transfer characteristics for 
2N6496 - 


jf I _N 


COLLECTOR CURRENT (Ir) — A 


Fig. 14 - Typical normalized dc beta charac- 
teristics for 2N6354. 




COLLECTOR-TO-EMITTER VOLTAGE (Vce)= ’5 v] 
CASE TEMPERATURE (Tc) = 25" C | 




r 

f 








\ 



h 













i 












X 

60 











1 









V 


_ 

5 













30 



j 



^ 1 





0.1 ' 

' * 1.0 




' 10 


COLLECTOR CURRENT dc)-A 

Fig. 15- Typical gain-bandwidth product for 
2N5038, 2N5039, and 2N6496. 













COLLECTOR CURRENT (Ic)— A _ COLLECTOR CURRENT (Ic) 


POWER TRANSISTORS 


2N5038, 2N5039, 2N6354, 2N6496 



COLLECTOR -TO -EMITTER VOLTAGE (Vce) — V 
Fig. 16 — Maximum operating areas for 2N6354. 



4 6 sr 2 4 68 

lO ICO 

OOLLECTOR-TO-EMirrCR VOLTAGE 

Fig. 17 — Maximum operating areas for 2N6354. 


1000 

92CS- 20132 



0 O.S I 1.5 2 

BASE-TO-EMITTER VOLTAGE (V^^)— V 

92CS-20I23 


Fig. 18 — Typical transfer characteristics for 
2N6354. 
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COLLECTOR CURRENT (Ij-l-A 

Fig. 19 — Typical dc beta characteristics for 
2N5038. 



Fig. 20 — Typical dc beta characteristics for 
2N5039. 



Fig. 21 — Typical dc beta characteristics for 
2N6496. 
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POWER TRANSISTORS 


2N5038, 2N5039, 2N6354, 2N6496 



92CS-20I27 


Fig. 22 — Typical saturation voltage charac- 
teristics for 2N6354. 



breakdown characteristics for 
2N6496. 



Fig. 23 — Maximum reverse-bias, second- 
breakdown characteristics for 
2NS038 and 2N5039. 



Fig. 26 — Maximum reverse-bias, second- 
breakdown characteristics for 
2N6496> 



Fig. 24 — Maximum reverse-bias, second- 


breakdown characteristics for 
2N5038 and 2N5039. 



Fig. 27 — Typical rise-time and fall-time 

characteristics for 2N5038, 2N5039, 
2N6496. 





Fig. 28 — Typical storage time characteristics 
for 2N5038, 2N5039, 2N6496. 


Fig. 29 — Typical rise- and fall-time charac- 
teristics for 2N6354. 


Fig. 30— Typical storage-time characteristics 
for2N6354. 
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POWER TRANSISTORS 


2N5050, 2N5051,2N5052 

High-Voltage Silicon N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications 

The RCA-2N5050, 2N5051, and 2N5052 converters, inverters, deflection- and hi-fi 
are silicon n-p-n transistors with high break- amplifiers. 

down voltages and fast switching speeds. 2N5050, 2N5051, and 2N5052 tran- 

Typical applications for these transistors sistors are supplied in steel JEDECTO-213MA 
include high-voltage operational amplifiers, hermetic packages. 

high-voltage switches, switching regulators, TERMINAL DESIGNATIONS 


Features: 

■ Economy types for ac/dc circuits 

■ Fast turn-on time at high collector current 




COLLECTOR-TO-EMITTER VOLTAGE (Vcg)- V 

92CM-30559 

Fig. 1 — Maximum operating areas for all types. 


JEDEC TO-213MA 



fSee dimensional outline “N”.) 


[COLLECTOR -TO- 

MITTER V0t.TA0E(Vcc)>9V | j | 

ninTiiiiii 

200 


lllliSE^ 


1 




nil nil 

111 




■III 

iiiiiiii 

111 

1 


ig 

■III 

iiims 

m 

1 


is 


111 

IS 



m 

■!!! 

ii 

■■ 

wm 



■III 

■Ill 

lllli 

II 

i;!!i 

0 


■III 

nil 

II 

nil 


2 4 

COLLECTOR CURRENT (Zc 

) — inA 



92CS-90S62 

Fig. 2 — Typical dc beta characteristics for 
all types. 



0.2 0.4 OjB 0« 10 1.2 L4 U 

COLLECTOR CURRENT del— A 

•tn-ntt; 


Fig. 3 — Typical coUector-to-emitter saturation 
voltage as a function of collector 
current. 
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POWER TRANSISTORS 


2N5050, 2N5051,2N5052 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tc)=25^C 
Unless Otherwise Specified 


CHARACTERISTIC 


TEST CONDITIONS 
VOLTAGE I CURRENT 


2N5050 2N5051 2N5052 Units 


VcE ^BE ^C Min.| MaxJ Min.l Maxi Min. Max. 























































POWER TRANSISTORS 


High-Voltage Silicon N-P-N Transistors 

For High-Speed Switching and Linear- 
Amplifier Applications in Industrial and 
Commercial Service 


The RCA-2N5239 and 2N5240* are 
multiple epitaxial silicon n-p-n power 
transistors employing a new overlay 
construction with several emitter 
sites. 

The high breakdown voltage ratings 
and exceptional second-breakdown 
capabilities of these transistors 
make them especially suitable for 
use in series regulators, power 


amplifiers, inverters, deflection cir- 
cuits, switching regulators, and high- 
voltage bridge amplifiers. 

These types differ in breakdown 
voltage and leakage current values. 
The 2N5239 and 2N5240 are supplied 
in steel JEDEC TO-204MA hermetic 
packages. 

*RCA Dev. Nos. TA2765 and TA2765A, respec- 
tively. 


2N5239, 2N5240 


Features: 

m High voltage ratings: Vcer(sus) 

= 350 V, Rbe < 50 Q (2N5240) 

= 250 V, Rbe < 50 Q (2N5239) 

■ High power dissipation rating: 

PT = 100 W at VcE = 150 V, 

Tc = 25°C 

■ For switching applications where 
circuit values and operating condi- 
tions require a transistor with a 
high second breakdown rating (Is/b) 
(limit line begins at 150 V) 

■ Exceptional second-breakdown: 

0.67A at VcE = 150 V 

■ Maximum area-of-operation curves 

for dc and pulse operation 

TERMINAL DESIGNATIONS 

c 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



CASE TEMPERATURE (Tj.) — »C 

Fig. 1 -Derating curves for both types. 


MAXIMUM RATINGS, Absolute-Maximum Values 



2N5239 


2N5240 


* VCBO 

300 


375 

V 

VcER(sus) 





Rbe ^ 50q 

250 


350 

V 

* VcEO(sus) 

225 


300 

V 

* VeBO 


6 


V 

* ic 


5 


A 

* ib 


2 


A 

* pt 





Tc^25°Cand VcE<150V 


100 


W 


Tc < 25°C and VcE> 150 V See Fig. 1 

Tc > 25°C and VcE > 150 V _ See Fig. land 2 _ 

*Tstg,Tj _ -65 to 100 _°C 

Tl 

At distance ^ 1/32 in. (0.8 mm) from seat- 
ing plane for 10 s max 230 °C 

*ln accordance with JEDEC registration data 



92CS-'99?2 

Fig. 2 -Thermal-cycling rating chart for both 
types. 



92LS-I9MRI 


Fig. 3 -Sustaining voltages as a function of 
base-to-emitter resistance for both 
types. 



Fig. 4 - Typical dc beta characteristics for both 
types. 
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COLLECTOR CURRENT (1^) 


POWER TRANSISTORS 


2N5239, 2N5240 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25"C unless 
otherwise specified 


CHARACTERISTIC 


TEST CONDITIONS 
VOLTAGE ICURRENT 
V dc A dc 

vcE |vbe ic I «B 


2N5239 2N 

Min.l Max. IviTa 

- 5 - 

— 4 — 


2N5240 
lin.l Max. 
- 2 


(Tc = 150X) 

lEBO (VeB = 5 V) 
(VEB = 6V) 

VEBO 

VCEO(sus)a 
VCER(sus)a 
(RBE < 50 Q) 
hpE 


Vbe 

VcE(sat) 


0.4b 

2b 

4.5b 

' 2b ' 

' 2b 0.25 
4.5b 1.125 


(t = 1 s) 

150 



i 

0.67 

— 

0.67 

— 

A 

(RBE = 50 Q, 
L = 0.2 mH, 
Veb = 4 V) 



4 

1 

1.6 

— 

1.6 

— 

mJ 

(f = 1 MHz) 

10 


0.2 


2 

. 1 

2 



(f = 1 kHz) 

10 


4 


20 


20 

— 



10 


0.2 


2 

— 

2 

— 

MHz 

(f = 1 MHz) 

10*^ 


0 


— 

150 

— 

150 

PF 






— 

1.75 

— 

1.75 

“C/W 


*ln accordance with JEDEC registration data. 

® CAUTION: The sustaining voltages VcEO(sus) and Vcer(sus) MUST NOT be measured on a curve 
tracer. These sustaining voltages should be measured by means of the test circuit shown in Fig. 14 
° Pulsed; pulse duration < 350 ^s, duty factor < 2%. 
cVqb value 


ICOLLECTOR-TO-eMrrTER VOLTAGE (Vrc)*»V 



I 2 3 4 

BASE-TO-EMITTER VOLTAGE (Vag)— V 


COLLECTOR-TO-EMirnER VOL1MC ( 


Fig. 5 - Typical transfer characteristics for both 
types. 


Fig. 6 - Typical output characteristics for both 
types. 


BASE SUPPLY VOLTAGE (V.b) • -4 
BASE SERIES RESISTANCE (Rb) • 10 
CASE TEMPERATURE (Tr» - ZS" C 



Fig. 7 - Typical reverse-bias, second-breakdown 
characteristic for both types. 
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POWER TRANSISTORS 


2N5239, 2N5240 



10 100 1000 
COLLECTOR-TO-EMITTER VOLTAGE (Vcp) — V 

92LS-I959R2 


Fig. 8 ■ Maximum operating areas for both 
types. 



Fig. 9 -Typical reverse-bias, second-breakdown 
characteristic for both types. 


CASE TEMPERATURE ( Tc 1 • 25 *C 
inductance (L) • 500 >iH 
BASE SERIES RESISTANCE (R^j'ioa 
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BASE SUPPLY VOLTAGE (Vge) —V 


92LS-i»eeRi 


Fig. 10 • Typical reverse-bias, second-break- 
down characteristic for both types. 



Fig. 11 - Typical gain-bandwidth product as a 
function of collector current for both 
types. 



9ZLS-I970m 

Fig. 12 - Typical saturated-switching time (stor- 
age) as a function of collector current 
for both types. 



Fig. 13 -Typical saturated-time (turn-on or fall) 
as a function of collector current for 
both types. 
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POWER TRANSISTORS 


2N5293-2N5298, RCA3054 

Hometaxial’Base, Silicon N-P-N VERSAWATT Transistors 


General-Purpose Types for Medium-Power Switching and Amplifier 
Applications in Military, Industrial, and Commercial Equipment 


RCA-2N5293, 2N5294, 2N5295, 2N5296, 
2N5297, 2N5298, and RCA3054 are 
hometaxial-base silicon n-p-n transistors. 
They are intended for a wide variety 
of medium-power switching and amplifier 
applications such as series and shunt 
regulators, and in driver and output stages 
of high-fidelity amplifiers. Types 2N5293, 
2N5295, and 2N5297 have formed 
emitter and base leads for easy insertion 


into TO-66 sockets. Types 2N5294, 
2N5296, and 2N5298 are electrically 
identical to the 2N5293, 2N5295, and 
2N5297, respectively, but have straight 
leads. The RCA3054 is supplied with 
straight leads. 

These plastic power transistors differ In 
voltage ratings and in the currents at 
which the parameters are controlled. 


Features: 

■ Low saturation voltage— 

VcE(sat) = 1 V max. at Iq = 0.5 A 

(2N5293, 2N5294) 

= 1 V max. at Ic = 1 A 
(2N5295, 2N5296) 

= 1 V max. at Ic = 1.5 A 
(2N5297, 2N5298) 

■ VERSAWATT package ( molded - 
silicone plastic) 

■ Maximum safe-area-of-operation 
curves 


MAXIMUM Absolute-Maximum Values: 


2N5293 

2N5295 

2N5297 




2N5294 

2N5296 

2N5298 

RCA3054 

COLLECTOR-TO-BASE VOLTAGE 

VCBO 

80 

60 

80 

90 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 






With —1.5 volts (Vgg) of reverse bias 

Vi-pv/lsus) 

80 

60 

80 

90 

With external base-to-emitter resistance (Rgg) = 100 . 

Vcer(sus) 

75 

50 

70 

60 

With base op^n 

Vr-pnlsus) 

70 

40 

60 

55 

EMITTER-TO BASE VOLTAGE 

'/EBO 

7 

5 

5 

7 

COLLECTOR CURRENT 


4 

4 

4 

4 

BASE CURRENT 

IB 

2 

2 

2 

2 

TRANSISTOR DISSIPATION: 

Pt 





At case temperatures up to 25°C 


36 

36 

36 

36 

At case temperatures above 25°C 


Derate linearly at 0.288 



At ambient temperatures up to 25°C 


1.8 

1.8 

1.8 

18 

At ambient temperatures above 25°C 


Derate linearly 

at 0.0144 



TEMPERATURE RANGE: 






Storage and Operating (Junction) 






LEAD TEMPERATURE (During soldering): 






At distance ^ 1/8 in. (3.17 mm) from case for 10 s max. . 



- 235 _ 






92CS-I7I60RI 


V 

V 


V 

V 

A 


w/ c 
w 

w/°c 


TERMINAL DESIGNATIONS 



92CS-27520 


BOTTOM VIEW 


JEOEC TO-220AA 
2N5293, 2N5295, 2N5297 

(See dimensional outline "R”.). 

B 


C 

(FLANGE) 




E 

92CS-275I9 


BOTTOM VIEW 


JEDEC TO-220AB 

2NS294, 2NS296, 2N5298, RCA3054 

(See dimensional outline “S”.) 



Fig. 1 — Maximum operating areas for 2N5293—2N5298. 


Fig. 2 — Maximum operating areas for RCA3054. 
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POWER TRANSISTORS 


2N5293-2N5298, RCA3054 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C, unless otherwise specified. 


CHARACTERISTIC 

SYMBOL 


•CEV • 
(Tc = 150“C) 


•CER 

(Rbe ^ 100^2) 
•CER 

(Tc = 150'C) 


■■OH 


LIMITS 

2IM5297 I 

2N5 298 RCA3054 UNITS 

MAX MIN. I MAX. 



































































POWER TRANSISTORS 


2N5293-2N5298, RCA3054 



Fig. 1 3— Typical dc beta for 2N529 7 and Fig. 14— Typical gain-bandwidth product for Fig. 15— Typical gain-bandwidth product for 

2N5298. 2N5293, 2N5294, and R CA 3054. 2N5295 and 2N5296. 



Fig. 16— Typical gain-bandwidth product for Fig. 17— Typical output characteristics for Fig. 18— Typical output characteristics for 
2N5297 and 2N5298. 2N5293, 2N5294, and RCA3054. 2N5295 and 2N5296. 



Fig. 19— Typical output characteristics for Fig. 20— Typical output characteristics for 
2N5295 and 2N5296 2N5297 and 2N5298. 



Fig. 21— Typical saturated switching charac- 
teristics for 2N5295, 2N5296, 
and RCA3054. 
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POWER TRANSISTORS 

2N5301, 2N5302, 2N5303 

High-Current High-Power 
High-Speed N-P-N Power Transistors 


The RCA-2N5301, 2N5302 and 2N5303 are 
epitaxial-base silicon n-p-n transistors in- 
tended for a wide variety of high-power, 
high-current applications, such as power- 
switching circuits, driver and output stages 
for series and shunt regulstors, dc-to-dc 


converters, inverters, and solenoid (hammer) 
/relay drivers. 

These devices differ in maximum voltage 
ratings and V^glsat), Vggisat), and Vgg 
characteristics. All are supplied in JEDEC 
TO-204MA hermetic steel packages. 


Features: 

■ Specification for hpg and VQgisat) up to 30A 

■ Current gain-bandwidth product f-j* ~ 2 MHz 
min. at 1A 

■ Low saturation voltage with high beta 

■ High dissipation capability 


MAXIMUM Absolute-Maximum Values: 

'2N5301 2N5302 2N5303 


Vq3o 40 60 80 

VcEO<sus) 40 60 80 

''eBO 5 

Ic 30 

■cm 

'b 7.5 

'bm 

AtTp<25 C 200 

AtTQ>25 C . Derate linearly 1.15 

See Fig. 1 and 2 

Tstg.Tj 65 to 200 

Tl 

At distance ^1/32 in. (0.8 mm) from seating plane 

for 10 s max. 230 — — 


V 

V 

V 
A 
A 
A 
A 

W 

w/°c 

°c 

°c 


♦ In accordance with JEDEC registration data format JS-6 RDF-2. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)~ V 

92CS-29797 

Fig. 1 — Maximum operating areas for 2N5301, 2N5302, and 2N5303. 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



92CS-2S798 


Fig. 2 — Derating curves for 2N5301, 2N5302, 
and2N5303. 



Fig. 3 — Typical dc beta characteristics as a 
function of collector current for 
2N5301, 2NS302, and 2 N5303. 
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POWER TRANSISTORS 

2N5301, 2N5302, 2N5303 



02 0.4 0.6 0.8 

COLLECTOR-TO-EMITTER SATURATION VOLTAGE [VcE(Mt)]— V 

»2C$-Z»800 

Fig. 4 — Typical saturation voltage characteristics 
for 2NS30U 2N5302, and 2N5303. 



BASE-TO-EMITTER VOLTAGE {Vbe)“ V 


Fig. S'— Typical transfer characreristics for 
2N530U 2N5302, and 2N5303. 



Fig. 6— Typical delay-time and rise-time charac- 
teristics as a function of collector current 
for 2N5301, 2N5302, and 2N5303. 



92CS>29603 


Fig. 7 — Typical storage-time and fall-time charac- 
teristics as a function of collector current 
for 2N5301. 2NS302, and 2N5303. 
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POWER TRANSISTORS 


2N5320-2N5323 


Complementary N-P-N & P-N-P Silicon 
Power T ransistors 

General-Purpose T ypes for Small-Signal, Medium-Power Applications 


RCA-2N5320, 2N5321, 2N5322 and 2N5323 are double- 
diffused epitaxial-planar silicon power transistors intended for 
small-signal medium-power applications^ The 2N5320 and 
2N5321 n-p-n types are actually high-current, high-dissipation 
versions of the 2N2102 with all of the salinet features of that 
device. The 2N5322 and 2N5323, p-n-p complements of the 
_2t45320 and 2N5321, are actually high-current, high-power 


versions of the 2N4036 with all of its additional outstanding 
features. (Technical data on the 2N2102 and 2N4036 are 
shown on pages 29 and 71, respectively). 

The devices are supplied in the JEDEC TO-39 hermetic 
package. 


MAXIMUM RATINGS, Af)so/ufe-Mjx//r)(vrr) Values: 

‘ COLLECTOR TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE 

With 1.5 volts (Vqe) of reverse bias 

With external base-to-emitter resistance 

(Rbe) - 100S2 

* With base open 

* EMITTER-TO-BASE VOLTAGE 

* COLLECTOR CURRENT 

* BASE CURRENT 

« TRANSISTOR DISSIPATION; 

At case temperatures up to 25° C 

At case temperatures above 250 C 

‘ TEMPERATURE RANGE: 

Storage and operating (Junction) 

* LEAD TEMPERATURE (During soldering): 

At distance^ 1/32 in. (0.8 mm) from 

seating plane for 10 s max 



2N5321 

2N5323* 

2N5320 

2N5322 • 


VCBO 

75 

-75 

100 

-100 

V 

'^CEV(sus) 

75 

-75 

100 

100 

V 

VcER(sus) 

65 

■65 

90 

90 

V 

VcEO(sus) 

50 

-50 

75 

■75 

V 

vebo 

5 

■5 

7 

■7 

V 

'c 

2 

2 

2 

•2 

A 

'b 

1 

1 

1 

-1 

A 

pt 

10 

10 10 
Figs. 2 & 5 

10 

w 


Derate linearly at 0.057 W/QC 


* In accordance with JEDEC registration data format (JS-6-RDF-1) 

• For p-n-p devices, voltage and current values are negative. 


Features: 

■ 2N5322 ? P-N-P f 2N5320 
2N5323 ] Complements of ; } 2N5321 

■ Maximum safe-area-of-operation curves 

■ Planar construction for low-noise and 

low-leakage characteristics 

■ Low saturation voltage 

■ High beta at high collector current 


TERMINAL DESIGNATIONS 



92CS-275I2 



COLLECTOR CURRENT dc)- til* 9ZCS-I500- 

Fig. 1 - Typical static beta characteristics 
for types 2N5320 and 2N5321. 



»2€S-f754e 


Fig. 2 - Maximum operating areas for 2N5320 and 2N5321. 


[ COLLECTOR-TO-EMITTER VOLTAGE (VcE) • - 4V 
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1 - 10 - 100 - 1,000 
COLLECTOR CURRENT <!() - mA 

92CS-I5004RI 


Fig. 3- Typical static beta characteristics 
for 2N5322 and 2N5223. 



92CS-I5003RI 


Fig. 4 - Typical transfer characteristics 
for 2N5320 and 2N5321. 
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POWER TRANSISTORS 


2N5320-2N5323 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C, unless otherwise specified 



TEST CONDITIONS 

LIMITS 



. VOLTAGE 

CURRENT 










CHARACTERISTIC 

Vdc 

mA dc 

2N5320 

2N5321 

2N5322 

2N5323 

UNITS 


VCE 

Effl 

ic 

■1 


Qimi 

QHH 


nom 

RIB 

QQUI 

BB 



80A 

bh 

bib 


o 

0.5 

B 

- 

BB 

- 

B 

- 


>CBO 

60^ 

-80^ 

■ 

m 


■ 

- 

■ 

5 

B 

-0.5 

■ 

- 

mA 


-60^ 

B 



B 

- 

B 

- 

B 

- 

B 

-5 



100 

BB 

■BB 



0.1 

B 

- 

mm 

- 

B 

_ 

■■ 


75 

BIB 




_ 


0.1 


_ 


_ 


'CEX 

-100 

1.5 



m 

- 

B 


m 

-0.1 

B 

- 


-75 

1.5 

bH 


B 

- 

B 

- 

B 

- 

B 

-0.1 

m 


70 

-1.5 

mill 


B 

5 

B 

- 

B 

- 

B 


B 

Tc = 150°C 

45 

-70 

-1.5 

1.5 

B 


■ 

— 

■ 

5 

B 

-5 

B 




-45 

1.5 



B 

- 

B 

- 

B 


B 


H 



-7 

0 


B 

0.1 

B 

- 

B 

- 

B 

_ 



■ 

-5 

0 


m 

- 

B 

0.1 

m 

- 

B 

- 

mA 



7 

0 



— 


— 


-0.1 


— 

•ebo 


5 

0 


B 

- 

B 

- 

B 

- 

B 

-0.1 


HHI 


0 


|HBB| 

0.1 

imi 

- 

BSI 

- 

bb 

- 





0 



_ 


0.5 


_ 


_ 

/uA 



B 

0 


B 

- 

B 


B 

-0.1 

B 

_ 



B 

0 


B 

- 

B 

- 

B 

- 

B 

-0.5 


V(BR)CEV 


-1.5 

0.1 


100 


B 








1.5 

-0.1 



- 

B 

- 

-100 

- 

-75 

- 

V 

VcER(sus)a 



100b 


90 

B 

65 

■ 

- 

B 

- 

- 

V 

Rbe = 10012 



-100b 


- 

B 

- 

B 

-90 

B 

-65 

- 

VCEO(sus)a 



100b 

-100b 

0 

0 

75 

- 

50 

- 

-75 

H 

-50 

- 

V 

VcE(sat) 



500b 

50 

B 

0.5 


0.8 








-500b 

-50 



- 


- 

-0.7 

- 

-1.2 

V 


4 

-4 


500b 

-500b 

■ 

■ 

1.1 

- 

1.4 

- 

-1.1 

- 

-1.4 

V 


4 

m 

500b 

■ 

30 

130 

40 

250 

- 

- 

— 

— 

mil 

hpE 

-4 


-500b 


_ 

- 

_ 

_ 

30 

130 

40 

250 


2 


1000b 


10 

- 

— 

- 

- 

- 

— 

_ 

^^B 


-2 

B 

-1000b 

■ 

- 

- 

- 

- 

10 

- 

- 

- 

bH 


■■ 


50 


5 

- 

5 

- 

- 

B 

- 

B 


B 


-50 


- 

- 

- 

- 

5 

B 

5 

B 


'S/b** 

50 




200 

_ 

Eitil 

_ 

_ 

_ 

_ 



-35 




- 

- 

■ 

- 

-285 

- 

-285 

B 

mA 


30 


500 

50 

B 

80 

B 

80 

B 

_ 

B 

_ 


Ion 

-30 


-500 

-50 

B 

- 

B 

- 

B 

100 

B 

100 

ns 


30 


500 

50 

_ 

800 



800 

B 

_ 

B 

_ 


IQFF 

-30 


-500 

-50 

- 

- 

- 

- 

B 

1000 

B 

1000 

ns 






- 

QQI 

- 


- 


- 

IHB 

OC/W 

R0JA 





- 

Hg| 

- 

Hyj 

- 


- 

IBI 

oc/W 


^ VcB 

* In accordance with JEDEC registration data format (JS-6 RDF-1) 

3 CAUTION; The sustaining voltages Vceq^sus) and Vqer(sus) MUST NOT be measured on a curve tracer. 
1^ Pulsed; pulse duration <C 300 fJs, duty factor < 0.02. 

^ Pulsed; 0.4 s non-repetitive pulse. 
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POWER TRANSISTORS 


2N5320-2N5323 




92CS'I5002III 


Fig. 6 — Typical transfer characteristics 
for 2N5322 and 2N5323. 
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BASE-TO-EtUTTER VOLTAGE (Vbe>-'' 

92CS-I9000RI 


Fig. 7 — Typical input characterisitcs for 
2N5322 and 2N5323. 



92CS-19001RI 

Fig. 8 — Typical input characteristics 
for 2N5320 and 2N5321. 



9ZCS-I9006RI 

Fig. 9 — Typical output characteristics 
for 2N5320and 2N5321. 



B9CS-lftOOTKI 

Fig. 10— Typical output characteristics 
for 2N5322 and 2N5323. 
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POWER TRANSISTORS 


2N5415,2N5416 

Silicon P-N-P High-Voltage Transistors 

For High-Speed Switching and Linear-Amplifier 
Applications in Military, Industrial and Commercial Equipment 


The RCA-2N5415 and 2N5416^are silicon 
p-n-p transistors with high breakdown volt- 
ages, high frequency response, and fast 
switching speeds. 

These transistors differ primarily in their 
voltage ratings. Typical applications include 
high-voltage differential and operational am- 
plifiers; high-voltage inverters; and high- 

MAXIMUM Absolute-Maximum Values: 


voltage, low-current switching and series 
regulators. 

The 2N5415 and 2N5416 are supplied in the 
JEDEC TO-39 package. 

♦Formerly RCA Dev. Types TA2819 and TA2819A, 
•Data on types 2N3439 and 2N3440 are given in 
RCA data bulletin File No. 64. 


Features: 

■ 2N5415: p-n-p complement of 2rsl3440* 
2N5416: p-n-p complement of 2N3439* 

■ Maximum safe-area-of -operation curves 

■ High voltage ratings: ^ 

VcBO " (2N5416) 

VcEO = “30® V max. (2N5416) 

-200 V max. (2N5415) 

TERMINAL DESIGNATIONS 


92CS-2rSt2 

(See dimensional outline “C”.) 



92LS-I469RI 


Fig. 2 — Dissipation derating curve. 



Fig. 3 — Typical dc beta characteristics for 
both types. 




2N5415 

2ISI5416 


* 

'^CBO- 

-200 

-350 

V 


^CER 





R 0 g = 50 fi 

- 

-350 

V 

* 

^CEO 

-200 

-300 

V 

* 

^EBO 

-4 

-6 

V 

* 

'c 

-1 

-1 

A 

* 


-0.5 

-0.5 

A 

* 

Pt 





Tc<25°C 

10 

10 

W 


Tc>25°C ^ 

See Figs. 1 and 2 



Tc<50°C 

1 

1 

W 


Tq> 50C Derate linearly at 

6.7 

6.7 

mW/°C 

* 

Tstg.Tj 

-65 to -1-200 

°C 

* 

Tl 





At distance ^ 1 /32 in. (0.8 mm) from seating plane for 10s max. 

255 


°C 

*1 

n accordance with JEDEC registration data format (JS-9 RDF-8). 






Fig. 1 — Maximum safe operating areas. 
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POWER TRANSISTORS 


2N5415, 2N5416 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq)=25°C 



TEST CONDITIONS 

LIMITS 

■■1 

CHARACTERISTIC 



mi 

ms 






IB' 



2N5416 I 

lll|iii| 



< 

n 

m 

Bill 

D 

IS 


MAX. 

MIN. 

imii 

Urn 



-250 



0 


- 

- 

-50 


'CEO 


-150 



0 


-50 

- 

- 

pA 



-100 



0 

- 

- 

- 

- 


'CBO 

-280 





- 


- 

-50 

ma 

Ie = o 

-175 





- 

-50 

- 

- 



-300 

1.5 



- 

- 

- 

-50 


'CEV 


-200 

1.5 



- 

-50 

- 

- 

pA 



-150 

1.5 



- 

- 

- 

_ 





6 

0 


_ 



_ 

-20 

pA 

'ebo 



4 

0 


- 

-20 

- 





■ 

-50b 

■ 





umi 

hpE 




-50b 




mm 



H 


■ 

-35b 

■ 



■1 


imi 



mi 

■ 

nm 

D 


- 

mssi 

- 

V 

Vcer(sus) 




-50 

■ 


m 


m 


Rbe " 




■ 





VbE 


-10 


-50b 



-1.5 

- 

-1.5 

V 

VcE(sat) 





B 

- 

BB 

- 

-2 

V 

f = 1 kHz 



■ 

-5 


25 

■ 

m 

- 




H 

■ 


fl 

3 

m 






■ 

■ 






Re(hje) 

f=lMHz 



■ 


■ 

- 

300 


300 

a 


■ 


5 

0 


- 

75 

■ 

75 

pF 



■ 




_ 

m 


m 

pF 


■H 









‘s/b 



■ 

imi 


-100 


-100 

m9 

mA 

tp = 0.4 s nonrep. 



■ 




- 


■ 

*^0JC 



L 



- 

17.5 

- 

17.5 

°C/W 


* In accordance with JEDEC registration data format (JS-9 RDF-8). 

® CAUTION; The sustaining voltages Vq^q(sus) and Vq^Pj(sus) MUST NOT be measured on a curve tracer. 
The sustaining voltage should be measured by means of the test circuit shown in Fig. 12. 

Pulsed: Pulse = 300 ms; duty factor <2%. 


COLLECTOR-TO EHITTER VOLT/kCE (Vcg) =->0 vL 
CASE TEMPERATURE (Tc) • ZS'C | 



COLLECTOR CURRENT (1^) - mk 92SS3;j]« 

Fig. 4 — Typical gain-bandwidth product for 
both types. 
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Fig. 5— Typical collector-to-emitter saturation 
voltage for both tyoes. 
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-0.5 

allll: Iiillll 


BP! ^IlliPllllltiiillll illiiiaili iiillll BB 


-0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 


BASE-TO-EMITTER VOLTAGE (Vbe)-V 92CS-Z2546 

Fig. 6 — Typical input characteristics for 
both types. 



Fig. 7 — Typical turn-on time characteristic 


for both types. 
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POWER TRANSISTORS 


2N5415, 2N5416 



Fig. 8 - Typical output characteristics for 
both types. 




COLLECTOR CURRENT Ucl—m A MCS-I75I4 

Fig. 9 — Typical storage-time characteristic for 
both types. 


BASE TO-EMITTER VOLTAGE (VgE) - V 

Fig. 10— Typical transfer characteristics for 
both types. 



Fig. 11 — Typical fall-time characteristic for both 


types. 



Fig. 12 — Circuit used to measure sustaining voltages, 
a/7c/ VQ^f^(sus) for both types 



MSS-37IARI 


The sustaining voltage Vq^q(sus) is acceptable when the trace 
falls to the right and above point "A" for type 2N5415. The 
trace must fall to the right and above point "B" for type 
2N5416. 

Fig. 13 — Oscilloscope display for measurement of 
sustaining voltages (test circuit shown in Fig. 12 j. 



EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg) — 

92SS-S7I7R 2 

Fig. 14 — Sustaining voltage vs. base-to-emitter 
resistance for type 2NS416. 
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POWER TRANSISTORS 


2N5490-2N5497 


Hometaxial-Base, Silicon N-P-N 
VERS AW ATT Transistors 


General-Purpose Types for Medium-Power Switching and Amplifier Applications in 
Military, Industrial, and Commercial Equipment 


RCA-2N5490, 2N5491, 2N5492, 2N5493, 
2N5494, 2N5495, 2N5496 and 2N5497* 
are hometaxial-base silicon n-p-n transistors. 
They are intended for a wide variety of 
medium-power switching and amplifier appli- 
cations, such as series and shunt regulators 
and driver and output stages of high-fidelity 
amplifiers. 

Types 2N5491, 2N5493, 2N5495, and 2N- 
5497 have formed emitter and base leads for 
insertion into TO-66 sockets. Types 2N5490, 
2N5492, 2N5494, and 2N5496 are elec- 
trically identical .to the 2N5491, 2N5493, 
2N5495, and 2N5497 but have straight leads. 


These plastic-package power transistors differ 
in voltage ratings and in the currents at which 
the parameters are controlled. 

•Formerly RCA Dev. Nos. TA7317, TA7318, 
TA7315, TA7316, TA7313, TA7314. TA7311, 
TA7312, respectively. 


Maximum Ratings, Absolute-Maximum Values: 


2N5490 

2N5491 

2N5494 2N5492 2N5496 

2N5495 2N5493 2N5497 


C01,LK('T0H-T0-B.V'-;K VOLTACK V,m, 

COLl,PX'TOK-T()-KMlTTKK Sl .STAlMNC VOi;i'.\( IK: 

With -1.5 volts of rfviTSi' hiiis \ ( -I. yI siis » 

With I'xternal l)as<‘-l()-»*niittor rfsistam-f < > KU),. . \Cj.;^(su.s) 

With huso opon V( |.;j)l sus ) 

K\flTTKR-TO-BASK VOKTAC.K 

COLI.KCTOK CURRKNT l^. 

BASK CURRKNT I,j 

TR.VN'SISTOR DLSSnWTlON; I'-,. 


BO 7.5 

(iO 7.") 

.5(1 (i.5 

4(1 5.5 


3 3 


}l(l \’ 

fU) V 

HO \’ 

70 V 

5 \' 

7 A 

3 A 


At case tempt*raturcs up to 25 (' . . 
At ambient tcmpr*ratures up to 25”c 
At case temperatures above 25‘’C 
At ambient temperatures above 25‘*(' 


50 50 50 W 

l.H l.H l.H W 

Berate Iitifarly at 0.4 W *’(' or see FigS. 1 & 2 
Derate linearly at 0.0144 W "C 


TKMPKR.ATURK RANCH: 

Storage & Operating ( Jum tioii) 


LKAl) TKMPKRATURK (During Soldering): 


Atdistance > 1/H in. (3. 17 mm) from l ase for 10 s max 


235 


FEATURES 

• Low saturation voltage — 

VcE(sat) = 1 V max. at Iq = 2 A (2N5490, 2N5491) 

= 1 V max. at Ic = 2.5 A (2N5492, 2N5493) 

= 1 V max. at Iq = 3 A (2N5494, 2N5495) 

= 1 V max. at Ic = 3.5 A (2N5496, 2N5497) 


• VERSAWATT pockage (molded silicone plastic) 
*MoximUm safe>area>ol>operation curves specified for 
DC and pulse operation 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 
2N5490 2N5494 
2N5492 2N5496 
(See dimensional outline "S”.) 


,o 


(FLANGE)^ L_n_ 

BOTTOM VIEW 




92CS-2T520 


JEDEC TO-220AA 

2N5491 2N5495 
2N5493 2N5497 

(See dimensional outline “R”.) 



Fig. 1 — Derating curve for types 2N5490 through 2N5497 
inclusive. 



92CS-I5379 


Fig. 2 — Maximum operating areas for types 2N5490 
through 2N5497 inclusive. 
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Fig. 3 — Collector-to-emitter sustaining voltage charac- 
teristics for types 2N5490 through 2N5497 inclusive. 
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POWER TRANSISTORS 


2N5490-2N5497 

ELECTRICAL CHARACTERISTICS, Case Temperature (T^ » 2SPC Un/ess Otherwise Specified 




TEST CONDITIONS 

LIMITS 




DC 




Types 

Types 

Types 

Types 


Characteristic 

Symbol 

Voltage 


uu 

2N5496 

2N5494 

2N5492 

2N5490 

Units 



(V) 


Current (A) 

2N5497 

2N5495 

2N5493 

2N5491 




<: 

o 

m 

Vbe 

'c 

‘b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 




85 

-1.5 




1 




. 




Collector-Cutoff Current 

'CEV 

55 

-1.5 






1 


- 



mA 

With base-emitter junction 

70 

-1.5 






- 


1 




reverse biased 


85 

-1.5 




5 




. 





•CEV 

55 

-1.5 






5 





mA 


(Tc = 150®C) 

70 

•1.5 








5 






70 





0.5 


- 


- 



mA 

Collector-Cutoff Current 

'CER 

40 







0.5 


0.5 


2 

With external base-to-emitter 


55 







* 





resistance (Rg£)= 100 0 


70 





3.5 


- 


- 




•CER 

40 





- 


3.5 




5 

mA 


(Tc = 1500C) 

55 





- 




3.5 




Emitter-Cutoff Current 

•ebo 


-5 




1 


1 


1 


1 

mA 



4 


3.5 


20 

100 


- 








4 


3 




20 

100 



- 

- 


DC Forward-Current Transfer Ratio 

hpE' 

4 


2.5 



- 


- 

20 

100 

. 

. 




4 


2 


- 

- 


- 


- 

. . 

20 

100 


Collector-to-Emitter Sustaining 















Voltage: 

With base open 

VcE0(S“S)*^ 



0.1 

0 

70 


40 


55 


40 


V 

With external base-to-emitter 
resistance (Rg^) = 100 n 

Vc£R(susf 



0.1 


80 


50 


65 

- 

50 

- 

V 

With base-emitter junction 
reverse biased 

VcEv(susf 


-1.5 

0.1 


90 

- 

60 


75 


60 


V 



4 


3.5 



1.7 










4 


3 



. 

- 

1.5 






Base-to-Emitter Voltage 

Vbe* 

4 


2.5 


. 

- 




1.3 



V 



4 


2 



- 




. ] 


u 






3.5 1 

0.35 


1 








Collector-to-Emitter 

V0£(satf 



3 

0.3 


- 


1 





V 

Saturation Voltage 



2.5 

0.25 






1 








2 

0.2 








1 


Gain- Bandwidth Product 

't 

4 


0.5 


0.8 


0.8 


0.8 


0.8 


MHz 

Sat. Switching Time: 




3.5 

0.35“ 


5 








Turn-On i 

*on 

Vcc-30 


3 

0.3“ 




5 





fi$ 



2.5 

0.25“ 






5 








2 

0.2 


- 






5 






3.5 



15 


15 






Turn-Off 

^off 

Vcc = 30 


3 

2.5 

0.25*> 





15 



MS 





2 

0.2 

- 

• 






1^ 


Thermal Resistance: 














*c/w 

Junction-to-Case 

^J-C 





• 

2.5 

- 

2.5 

- 

2.5 


2.5 

Junction-to-Ambient 

^J-A 





- 

70 



- 

70 


70 

®c/w 


® Ipi value (turn-on base current). ^ 1^2 value (turn-off base current). ® Pulsed, pulse duration = 300 tit, duty factor * .011. 
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POWER TRANSISTORS 


2N5629-2N5631 

Silicon N-P-N Epitaxial-Base 
High-Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 


The RCA-2N5629, 2N5630and 2N5631 are 
epitaxial-base silicon n-p-n transistors in- 
tended for a wide variety of high-power, 
high-current applications, such as power- 
switching circuits, driver and output stages 
for series and shunt regulators, dc-to-dc con- 


verters, inverters, and solenoid (hammer)/ 
relay drivers. 

These devices differ in maximum voltage 
ratings. They are supplied in JEDEC TO- 
204MA hermetic steel packages. 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ Hermetically sealed JEDEC TO-204MA 
package 

■ High gain at high current 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute Maximum Values: 


^ 'CM • • 

* pV" 

At Tc ^ 25°C . 

At T(; 25°C derate linearly 

* Tj.T3,g . 

* Tl at 1/16 ± 1 /32 in. (1 .58 ± 0.8 mm) 

from case for 1 0s 

* In accordance with JEDEC registration data. 


2N5629 

100 

100 

2N5630 

120 

120 

2N5631 

140 

140 

V 

V 

V 


16 


A 


2D 


A 


5 


A 


200 


W 


1.14 

' 

W/°C 


-65 to 200 . 


°C 


235 


°C 



’10 ‘ ^ ” ‘’kJoIw 1000 

IZ> 

COLLECTOR-TO-EMITTER VOLTAGE ( V^eI-V 92CM-3I029 

Fig. 1 — Maximum operating areas for all types (Tq = 25°C). 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



lOO I25 ISO I7S 200 
CASE TEMPERATURE (Tc)— *C 

92LS-I4*! 

Fig. 2 — Current derating curve for all types. 



Fig. 3 — Typical dc beta characteristics as a function 
of collector current for all types. 
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POWER TRANSISTORS 


2N5629-2N5631 


ELECTRICAL CHARACTERISTICS, At Case Temperature Tq = 25^C 
Unless Otherwise Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS I 

U 

N 

1 

T 

S 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5629 


3N5631 

BBS 

BIH 

a 

D9 


Max. 


Max. 


Max. 


lEal 

i 

1 

■ 

i 

■ 

B 

1 

B 

fl 

mA 


lEEl 


i 

i 

i 

5 

1 

5 

B 

5 

•CEO 


1 

i 

0 

0 

0 

i 

■ 

1 

■ 

B 

fl 



100a 

120a 

140a 

i 

1 

i 

i 

■ 

B 

B 

B 

fl 

mA 

'ebo 

- 

7 

0 

- 

- 

1 

- 

1 

- 

1 

mA 

VcEO^susjb 

- 

- 


0 

HQ 

- 


- 


- 

V 

hpE« 

2 

2 

B 

8c 

16C 

B 

25 

4 


■ 

80 

B 


B 

Vbe® 

2 

- 

8C 

- 

- 

1.5 

- 

1.5 

- 

1.5 

V 

VBE(sat)a 

- 

m 


B 


1.8 

- 

1.8 

- 

1.8 

V 

Cobof = 0.1MH2 

Ie = o 

10a 

B 

B 

B 

B 

500 

- 

500 

- 

500 

PF 

VcE(sat)a 

B 

B 


B 

B 


B 

m 

B 

1 

2 


f=0.5MHzi 


_ 



1 

- 

1 

- 

1 

- 

MHz 

hfe f=1kHz 

0 



- 

IB 

- 

■B 

- 

m 

- 

Ql 

's/b 

tp = 1 $ nonrep. 

30 



— 

6.67 

_ 

■ 

6.67 

— 

6.67 

_ 

A 

RflJC 

10 

- 

10 

■ 

- 

0.875 

- 

0.875 

- 

0.875 

°C/W 


* In accordance with JEDEC registration data. '' 

® Vqp value. 

I* CAUTION: Sustaining voltage, Vq£q(sus) MUST NOT BE measured on a curve tracer, 
c Pulsed; pulse duration ^300 /us. Duty factor ^2%. 



0 2 4 6 8 10 12 14 


COLLECTOR CURRENT (lc»“A 92CS-30I47 


Fig. 4 — Typical saturation voltage characteristics 
for all types. 
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Fig. 5 — Typical input characteristics for all types. 
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Fig. 6 — Typical transfer characteristics for all types. 



Fig. 7 — Typical saturated-switching times 
for all types. 
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POWER TRANSISTORS 


2N5632, 2N5633, 2N5634 

Silicon N-P-N Epitaxial-Base High-Power Transistors 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

The RCA-2N5632, 2N5633 and 2N5634are 
epitaxial-base silicon n-p-n transistors in- 
tended for a wide variety of high-power, 
high-current applications, such as power- 
switching circuits, driver and output stages 
for series and shunt regulators, dc-to-dc con- 
verters, inverters, and solenoid (hammer)/ 
relay drivers. 


These devices differ In maximum voltage 
ratings. They are supplied In JEDEC TO- 
204MA hermetic steel packages. 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ Hermetically sealed JEDEC TO-3/TO- 
204MA package 

■ High gain at high current 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 


c 



JEDEC TO-204MA 
(See dimensional outline "A".) 



KLS-I4CMH 

Fig. 2 — Current derating curve for all types. 



Fig. 3 — Typical dc beta characteristics as a function 
of collector current for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* ''CEO 

. ^CBO 



^ 'c 

t 'cm 

* 'b 

Pt 

At '''c ^ 250C 

At Tp .>25°C derate linearly 

* ■'^J^'^stg 

* Tl at 1 /1 6 ± 1 /32 In. (1 .58 ± 0.8 mm) 

from case for 1 0 s 

* In accordance with JEDEC registration data. 


2N5632 

100 

100 

2N5633 

120 

120 

2N5634 

140 

140 

V 

V 

V 


10 


A 


15 


A 


5 


A 


150 


W 


0.857 


W/®C 


. -65 to 200 . 


OC 


235 


°C 





COLLECTOR- TO- EMITTER VOLTAGE (Vcgl-V gzcM- 30502 


Fig. 1 — Maximum operating areas for all types. 
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POWER TRANSISTORS 


ELECTRICAL CHARACTERISTICS, At Case Temperature Tq = 25°C 
Unless Otherwise Specified 



CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5632 

2N5633 

2N5634 

Pgl 

EfB 

m 

■a 




[JBI 





U|!i| 

■ 

B 

B 

B 

1.0 

B 

B' 

B 

- 


* 

•CEX 


■ 



B 

- 


B 

B 

- 





-1.5 

■ 

B 

■ 

- 

B 

B 

B 

1.0 

mA 




■ 

■ 

B 

■ 

5.0 

B 

_ 

B 

_ 



Tc- 150°C 


B 

B 

B 

B 

- 

B 

5.0 

B 

- 




WSm 




B 

- 

B 

^B 

Bl 

5.0 






B 

0 

B 

1.0 

B 

- 

B 

- 


* 

■CEO 


PI 

B 

0 

B 

- 

B 

1.0 

B 

- 

mA 



WM 



0 

B 

- 


— 


1.0 



•CBO 'E = 0 


B 

B 

B 

B 

1.0 

B 

- 

B 

- 



VQB=Rated N/qb 



■ 


B 

- 

B 

1.0 

^9 

- 

mA 



WBm 


Hi 

BBj 

19 

— 

B 

- 

B 

1.0 


* 

•ebo 


7 



- 

1.0 


1.0 


B 

mA 

* 


■HI 

m 


■1 

HB 

Bl 

IB 

PB 

PB 

PB 

V 



2 

■■9 

KB 


BB 

■riTiH 

mim 

IB 

U 


BBI 


hpE* 

2 

H 

d9 

■ 

H 

Bl 

HI 

n 

H 

m 

BH 

* 

Vbe“ 

2 

- 

5 

- 

- 

1.5 

n 

B 

B 

i|Q| 

V 





wMm 

0.75 

_ 

1.0 


BKiii 


i9iri9 

mam 

* 

VQE(sat)a 

■ 

■ 

■ 

2.0 

_ 

2.0 

B 

m 

B 

m 

V 

* 


20 

- 


- 

1 

- 

1 

- 

1 

- 

MHz 

* 

hfe f = 1 kHz 

10 

- 

2.0 

- 

15 

_ 

15 

- 

15 

- 

bh 


VBglsat) 

m 

bb 

B 

JESS 

Bl 

BB 

PB 


IPB 

BP 


* 

Cobo f = 0.1 MHz 

IOC 

■1 

B 

B 

B 

300 



300 



300 



o 

II 

Ul 














50 




3.0 

- 

- 

- 

- 

- 



tp = 1 s nonrep. 

45 




- 

- 

3.33 

- 

- 

- 

A 



40 




— 

— 

— 

— 

3.75 

— 



R0JC 

- 

- 

- 

- 

- 

1.17 

- 

1.17 

- 

1.17 

oc/w 


* In accordance with JEDEC registration data. 

® Pulsed; pulse duration ^ 300 ps. Duty factor ^ 2%. 

I* CAUTION: Sustaining voltage, V^^qIsus) MUST NOT BE measured on a curve tracer. 


2N5632, 2N5633, 2N5634 



0 2 4 6 8 10 12 14 

COLLECTOR CURRENT (Xc)-A 92CS-50I47 


Fig. 4 — Typical saturation voltage characteristics 
for all types. 
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Fig. 5 - Typical input characteristics for all types. 



Fig. 6 — Typical transfer characteristics for all types. 



Fig. 7 — Typical saturated-switching times 
for all types. 
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POWER TRANSISTORS 


2N5671, 2Ni^72 

Silicon N-P-N Power Transistors 

High-Current, High-Speed, High-Power Types for Switching and 
Amplifier Applications 


RCA Types 2N5671 and 2N5672^ are epitaxial silicon 
n-p-n transistors having high current and high power 
handling capability and fast switching speed. The 
2N5672 is similar to the 2N5671 except that it has high- 
er voltage ratings and lower leakage currents. These 
devices are especially suitable for switching-control 
amplifiers, power gates, switching regulators, power- 
switching circuits, converters, inverters, control circuits. 
Other recommended applications included DC-RF amp- 
lifiers and power oscillators. 

They are supplied in the JEDEC TO-3 hermetic steel 
package. 


^Formerly Dev. Types TA7323 and TA7323A, respectively 


MAXIMUM RATINGS, AbsoIvte-IAaximum Values: 


♦collector- TO- BASE 2N5671 2N5672 

VOLTAGE. V0BO 120 150 V 

COLLECTOR-TO-EMITTER SUSTAINING 
VOLTAGE: 

With base open, V^^pQisus) 90 120 V 

With external base-t^emitter resistance 

(Rbe> Vcer<8us) no 140 V 

With external .base-to-emitter resistance 
{Rbe> ^ 50 n & Vbe = *1.5. VcEX^®“®> 120 150 V 

♦EMITTER-TO-BASE VOLTAGE ,Vebo •• • 7 V 

♦collector CURRENT, Iq 30 30 A 

♦base CURRENT, Ib 10 10 A 

♦TRANSISTOR DISSIPATION, P.p: 

At case temperatures up to 25° C 

and Vqe up to 24 V 140 140 W 

At case temperatures up to 25° C 

and Vqe above 24 V See Fig. 1 

At case temperatures above 25° C 

and V^E above 24 V See Figs.l&2. 

♦TEMPERATURE RANGE: 


Features: 

• Maximum Safe-Area-of-Operation Curves . . . 

Ij/b limit line beginning at 24 V 

• Fast Turn-On Time . . . t^^j= O.Sps max. at l^= 15A 

• High-Current Capability ... 

hpg, YQg(sat), Vgg(sat), & Vgg measured at l^= 15A 

• Low V^g(sat) = 0.75 V max. 

• High Pj - 140 W max. at T^ = 25® C 


TERMINAL DESIGNATIONS 



(See dimensional outline “A”.) 



Ef f ECTIVE CASE TEW>. OR CASE TEMP. (Teff OR Tc»-®C 

Fig. 2 - Dissipation derating curves for 



COLLECTOR AMPERES Oc) 


Fig. 3 - Typical dc beta characteristics 
for types 2N5671 and 2N5672. 



Fig. 4 - Typical transfer characteristics 
for types 2N567 1 and 2N5672. 


storage & Operating (Junction) —65 to +200 ®C 

♦pin temperature (During Soldering) 

At distances 5s 1/32 in. from seating 

plane for 10 s max 230 


•In accordance with JEDEC registration data format (JS-6, RFD-1) 



Fig. 1 - Maximum operating areas for types 2N5671 and 2N5672. 
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POWER TRANSISTORS 


ELECTRICAL CHARACTERISTICS, Case Temperature (T q) = 25°C Unless Otherwise Specified 



1 TEST CONDITIONS 

LIMITS 

B 

SYMBOL 

DC 

Voltage 

(V) 

DC 

Current 

(A) ■ 

Type 

2N5671 

Type 

2N5672 






D 

Q 

QQI 

Max. 

Min. 


1 

>CE0 




B 

D 

B 



10 


•CEV 

•CEV 

(Tc=150O C) 

1 

1 

1 

1 

S 

1 

1 

1 

10 

10 

mA 

mA 

mA 

'ebo 

m 

- 

-7 

a 

Bi 


BB 


10 

mA 



n 

Bi 


11 




mi 

B 


■ 

fl 

■ 

0.2 

0 

■ 

B 

■ 

B 

■ 

VcEXiS'is) 

&RBE^50n 

■ 

fl 

H 


1 

■ 

B 

1 

B 

BI 

V0£(sat) 

- 

- 

- 

s 

IB 

- 

B 

- 

B 

B 

VbE 

- 

5 


B 

Bi 

- 

B 

- 

B 

B 

VcE(sat) 

- 

- 


m 

Q 

- 

0.75 

- 

QQI 

BB 

"fe 

B 

2 

5 

B 

I 

B 

20 

20 

100 


100 

■ 

>S/b‘‘ 

- 

24 


Bi 

a 

Bi 

- 

5.8^ 

- 

B 

- 

45 

- 

H 

H 

EE3 

- 

O.S' 

- 

BB 

EsV 

RBE=20n, 

■ 

■ 

-4 

15 

1 


B 

I^H 

■ 


L = 180 mH 

■ 

■ 



■ 

1 

B 

■ 

B 

B 

»T 

- 

10 

- 

1 

■ 

50 

- 

im 

- 



1 

■ 

■ 

1 

■ 

■ 

900 

- 

900 

PF 

^on 


1 

1 

1 

I 

1 

0.5 

1 

0.5 

fjs 



1 

1 

1 

I 

1 

1 

1 

1 


‘f 

M 

1 

1 

15 

'Bi= 

'B2= 

1.2 

1 

1 

1 

1 

IjS 

R0JC 

B, 

10 


5 

- 

e: 

1.25 

- 

1.25 

°c/w 


®Pulied; pulse duration < 350 ps, duty factor=0.02. 

*^CAUTION; The sustaining voltages Vq^qIsus) and Vcex***^** MUST NOT be measured on a curve tracer. 

'S/b is defined as the current at which second breakdown occurs at a specified collector voltage vyith the emitter base junction 
forward-biased for transistor operation m the active region. 

'^Pulsed: 1-s, non-repetitive pulse. 

^S/b is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. E5 ^(j= 1/2LI^ 
where L is a series load or leakage inductance and 1 is the peak collector current. 

*ln accordance with JEDEC registration data formal JS-6 RDF-1. 


2N5671, 2N5672 



BASE-TO-EMITTER VCX.T5 (Vbe> «CS-I243« 


Fig. 5 - Typical input characteristics for 
types 2N5671 and 2 N 567 2. 



Fig. 6 - Typical output characteristics 
for types 2N5671 and 2N5672. 


ICASE TEMPERATURE (T(.) . 2S*C 



EXTERNAL BASE-TO-EMITTER RESISTANCE (Rbe)— Q 

92SS-3809 

Fig. 7 - Collector-to-emitter sustaining 
voltatge characteristics for types 
2N5671 and 2N5672. 


COLLECTOR SUPPLY VOLTS IVcc)’ 30| 
IC « 12.51 b- - 12.51a- 



COLLECTOR AMPERES (Ic) ’ »iCS-i2«29« 


Fig. 8 - Typical saturated switching 
characteristics for types 
2N5671 and 2N5672. 
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POWER TRANSISTORS 


2N5781>2N5786 

Silicon N-P-N and P-N-P Epitaxiai-Base 
Complementary-Symmetry T ransistors 

General-Purpose Types for Switching and Linear-Amplifier Applications 


RCA-2N5781, 2N5782, and 2N5783 are epitaxial -base silicon 
p-n-p transistors - - complements of the hometaxial-base silicon 
n-p-n types 2N5784, 2N5785, and 2N5786 * respectively. 

The three types in each family differ primarily in voltage ratings 
and saturation characteristics. 


These transistors are intended for medium-power switching and 
complementary-symmetry audio amplifier applications. 

• Formerly RCA Dev. Types TA7270, TA7271, TA7272, TA7289, 
TA7290, and TA7291 respectively. 


MAXIMUM IKAimGS. Absolute-Maximum Values: 

•COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

* With external base-to-emitter 

resistance (Rgg) - too D 

With base open 

•EMITTER-TO-BASE VOLTAGE 

•CONTINUOUS COLLECTOR CURRENT 


•CONTINUOUS BASE CURRENT 

•TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C 

At ambient temperatures up to 25 C 

At case temperatures above 25°C Derate linearly 

At ambient temperatures above 25 C Derate linearly 

•TEMPERATURE RANGE: 

Storage and operating (Junction) 


•LEAQ.TEMPERATURE (During soldering): 

At distance > 1/32 in. (0.8 mm) from seating plane 

for 10 s max. 

•In accordance with JEDEC registration data format JS-6 RDF-2. 


P-N-P 2NS781* 2NS782^ 2N5783» 

N-P-N 2NS784 2N5786 2N5786 

Vc80 80 65 45 V 

Vcer(sus) 80 65 45 V 

VcEo<S“** 88 80 40 V 

VebO 8 5 3.5 V 

Ic 3.5 3.5 3.5 A 

ig 1 1 1 A 

’’t 

10 10 10 W 

1 1 1 W 

0.057 W/®C. or see Fig. 1 

0.0057 W/“C 

66 to +200 *C 

230 “C 

♦ For p-n-p devices, voltage and current values are negative. 


Features: 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ Hermetically sealed package 

■ Hi^ gain at high current 

■ High breakdown voltages 

TERMINAL DESIGNATIONS 


C (CASE) 
92CS-275I2 

JEDEC TO-39 

(See dimensional outline “C".) 



0 50 100 150 200 

EFFECTIYE CASE TEMPERATURE OR CASE TEMPERATURE (TgFf) OR (Tc) - »C 

tnsxin 




Fig. 2 - Typical gain-bandwidth product for 
2N5781, 2N5782, & 2N5783. 



BASE-TO-EaiTTER VOLTAGE (Vbe> - V 

)7SS-43B 

Fig. 5 - Typical transfer characteristics for 


types 2N5784, 2N5785, 2N5786. 



Fig. 3 - Typical gain-bandwidth product for 
2N5784, 2N5785, & 2N5786. 



Fig. 1 - Dissipation derating curve for all types. 
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Fig. 4 - Typical transfer characteristics for 
types 2N5781, 2N5782, 2N5783. 



COLLECTOR CURRENT dd -A COLLECTOR CURRENT dc) - A 

Fig. 6- Typical saturated switching characteristics Fig. 7 - Typical saturated switching characteristics 
for types 2N578I, 2N5782, 2N5783. for types 2N5784, 2N5785, & 2N5786. 
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POWER TRANSISTORS 


2N5781-2N5786 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) * 25® C unless otherwise specified 




TEST CONDITIONS^ | 

LIMITS 1 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 1 

CURRENT 

2N5781 

2N5784 




Vdc 



Adc 

p-n-p 

n-p-n 




m 



a 


[QQI 

IQQI 

BHI 


Collector Cutoff Current: 





■ 

■ 

■1 

IH 


■I 

With externel bese-to-emitter 
resistance (Rbe^ * ^ 

•CER 

65 

■ 

■ 

1 

■ 


■ 


D 

AtTc-150“c 


65 




- 

-1 

- 

B^Bi 


With base-emitter junction reverse- 
biased and external base-to-emitter 


i 

1.5 

■ 

1 

■ 

-10 

■ 



resistance (Rbe) “ 100 ft 


M 

-1.5 

■ 

■ 

■ 

- 

■ 

10 



*CEX 






-1 




AtTc- 150®C 


H 




- 


- 

1 


With base open 

‘CEO 

60 



0 

- 

-100 

- 

100 


Emitter Cutoff Current 

*EBO 


-5 



- 

-10 

- 

10 


DC Forward-Current Transfer 

■ 

2 


1* 

■ 


100 

BI 

100 


Ratio 



3.2* 

ll 

BI 

- 

B 

- 


Collector rto-Emitter Sustaining 


■ 

^Bl 

BP 



bhi 


BBi 

hh 

Voltage (see Figs. 2 and 3): 
With base open 

VcEO***^s1 

■ 

■ 

n 



fl 

65*> 

■ 

H 

With external base-to-emitter 
resistance (Rbe) 100 ft 

Vcer(sus) 




1 

-80*» 

- 

80*» 

■ 

1 

' Base-to- Emitter Voltage 

oaH 

B 




- 

-1.5 

- 

1.5 

V 

' Collector-to-Emitter Saturation 


■I 





m 

BH 

■n 

B 

Voltage (measured 0.25 in 
(6.35 mm) from case)^ 

VcE(Mt) 

■ 

■ 

1* 

0.1 

1 


■ 

■ 

■ 

Magnitude 6f Common-Emitter, 





■ 

mm 


bhi 

bh 

IHH 

Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio** 

hfel 




1 

I 


H 


■ 

f-4MHz 

-2 



■ 

B 

15 



H 

f - 200 kHz 


2 

HU 


■ 



hb 

S 

B 

' Common- Emitter, Small-Signal, 





■ 

s 

■H 

BH 

BH 

IHH 

Short-Circuit, Forward-Current 
Transfer Ratio (f » 1 kHz) 

^’fe 


■ 

0.1 

1 

■ 

■ 

25 

■ 

■ 

Saturated Switching Time (Vqq = 








BHI 


Bi 

30V,Ibi = Ib2): 

Turn-on 

*ON 



-1 

4).i 

_ 

0.5 

H 

■ 

■ 

(td + M 



1 

0.1 

- 

- 

B 

Bi 

B 

Turn-off 




n 

BiS 



mm 

_ 


(ts + tf) 

*OFF 



B 

bI 

B 

BI 

B 

15 

H 

Thermal Resistance : 




B 

■ 

■ 




■i 

Junction-to-case 

BIB 



Bi 

■ 

B 

17.5 

- 



Junction-to-ambient 

R0JA 



l : 



- 

175 

- 

175 

iH 



Fig. 8 - Typical dc-beta characteristics for 


type 2 N 5781. 



COLLECTOR CURRENT (lc>- A 

Fig. 9 - Typical dc-beta characteristics for 
type 2N5784. 



Fig. 10 - Typical dc-beta characteristics for 
type 2N5782. 
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POWER TRANSISTORS 


2N5781-2N5786 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25® C urj/ess otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS^ | 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5782 

p-n-p 

2N5785 

n-p-n 

VCE 

Vbe 

•c 

*B 

Min. 

Max. 

Min. 

Max. 

Collector Cutoff Current: 

With external base-to-emitter 
resistance (Rb^) 100 n 

•CER 

50 






- 

-10 

- 

10 

pA 

AtTc*150®C‘ 

50 




- 

-1 


1 

mA 

With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance (Rbe) = 100 S2 

•CEX 

-60 

60 

1.5 

-1.5 



- 

-10 

“ 

10 

a»a 

AtTc= 150®C 

-60 

60 

1.5 

-1.5 



_ 

-1 

_ 

r 

mA 

With base open 

•cEO 

35 



0 

- 

-100 

- 

100 

ma 

Emitter Cutoff Current 

■ebo 


-5 

0 


- 

-10 

- 

10 

ma 

DC Forward-Current Transfer 
Ratio 

*^FE 

2 

2 


1.2« 

3.2« 


20 

4 

100 

20 

4 

100 


Collector-to-Emitter Sustaining 
Voltage (see Figs. 2 and 3): 
With base open 

VcEO<**'*) 



0.1* 

0 

-50** 

- 

50** 

- 

V 

With external base-to-emitter 
resistance (Rbe) = 100 n 

Vcer(sus) 



0.1* 


-65** 

- 

65*> 

- 

Base-to-Emitter Voltage 

Vbe 

2 


1.2« 


- 

-1.5 

- 

1.5 

V 

Collector-to-Emitter Saturation 
Voltage (measured 0.25 in 
(6.35 mm) from case)^ 

VcE(sat) 



1.2* 

3.2« 

0.12 

0.8 

- 

-0.75 

-2 

- 

0.75 

2 

V 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio** 
f = 4 MHz 

hf.| 

-2 


-0.1 


2 

15 




f = 200 kHz 


2 


0.1 


- 

- 

5 

20 

Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

hfe 

2 


0.1 


25 

. 

25 

- 


Saturated Switching Time (Vqq = 
30 V, Iq^ = IB2): 

Turn-on 

(td+t,i 

*ON 



-1 

1 

-0.1 

0.1 

- 

0.5 

- 

5 

MS 

Turn-off 

*OFF 



-1 

1 

1 

p p 

- 

2.5 

- 

15 

Thermal Resistance: 
Junction-to-case 

^6JC 






17.5 

- 

17.5 

®C/W 

Junction-to-ambient 

R0JA 





- 

175 

- 

175 


• In accordance with JEDEC registration data format JS-6 RDF-2. ^ For p-n-p devices, voltage and current values are negative, 

s Pulsed, pulse duration 300 ps. duty factor = 1 .8%. ^ Lead resistance is critical in this test. 


^CAUTION: Sustaining voltages Vq^q(sus), and VQ^/^fsus) Measured at a frequency where |hfgj is decreasing 

MUST NOT be measured on a curve tracer. at approximately 6 dB per octave. 



COLLECTOR CURRENT »c) - A »»43» 

Fig. 1 1 - Typical dc-beta characteristics 
for type 2N5783. 


COLLECTOR-TO-EMITTER voltage (Vce) • 2^ 

- 

— 

— 

— 

- 

- 


r 













— 

■ 
















■ 

1 

1 






— 

_ 





SE TEM 

_! 

— 1 

TU 


<Tc> • 

1 


5^ 



— 

— 

— 



■i 


s 


jlHI 









■ 





t 


iB| 













1 

■ 












— 

- 

19 

iB 

IKS 

— 

— 




__ 












































COLLECTOR CURRENT dc) - A 

Fig. 12 - Typical dc-beta characteristics 
for type 2N5786. 



Fig. 13 - Typical dc-beta characteristics for 
type 2N5785. 
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POWER TRANSISTORS 


2N5781-2N5786 


ELECTRICAL CHARACTERISTICS, At Case Temperature, (Tq) = 25° C unless otherwise specified 





TEST CONDITIONS^ 

LIMITS 



CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 

2N5783 

2N5786 

UNITS 




Vdc 

Adc 

p-n-p 

n-p-n 





< 

o 

m 

Vbe 

'c 

>B 

Min. 

Max. 

Min. 

Max. 



Collector Cutoff Current: 












With external base-to-emitter 
resistance (Reg) = 100 12 

'CER 

40 





-10 


10 

ma 


AtTc= 150°C 


40. 




- 

-1 

- 

1 

mA 

* 

With base-emitter junction reverse- 
biased and external base-to-emitter 


-45 

1.5 




-10 



ma 


resistance (Rbe^ ~ ^ 

'CEX 

45 

-1.5 



- 

- 

- 

10 




-45 

1.5 



_ 

-1 

_ 

_ 

mA 


♦ 

At.Tc= ‘>50°C 


45 

-1.5 



- 


- 

1 


With base open 

•CEO 

25 



0 

- 

-100 

- 

100 

pA 

* 

Emitter Cutoff Current 

•ebo 


-3.5 

0 


- 

-10 

- 

10 

pA 

* 

DC Forward-Current Transfer 
Ratio 


2 

2 


1.6^ 

3.23 


20 

4 

100 

20 

4 

100 


♦ 

Collector-to-Emitter Sustaining 






-40*^ 


40^ 




Voltage (see Figs. 2 and 3): 
With base open 

^CEO^sus) 



0.13 

0 


— 

V 




With external base-to-emitter 
resistance (RgE^ “ ^ 

Vcer(sus) 



0.13 


- 45 b 

- 

45^> 

- 


♦ 

Base-to-Emitter Voltage 

< 

CD 

m 

2 


1.63 


- 

-1.5 

- 

1.5 

V 

* 

Collector-to-Emitter 












Saturation Voltage (measured 

Vc£(sat) 



1.63 

0.16 

- 

-1 

- 

1 

V 


0.25 in (6.35 mm) from case)® 




3.23 

0.8 

- 

-2 

- 

2 


♦ 

Magnitude of Common-Emitter, 












Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio^ 

hfe| 











f = 4MHz 

-2 


- 0.1 


2 

15 

- 

- 



f = 200 kHz 


2 


0.1 


- 

- 

5 

20 


* 

Common-Emitter, Small-Signal, 












Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

hfe 

2 


0.1 


25 

— ■ 

25 

— 



Saturated Switching Time (Vqq = 












30 V, |0^ = |02): 
Turn-on 

^ON 



-1 

- 0.1 


0.5 

_ 

_ 



(td + tr) 



1 

0.1 

- 

- 

- 

5 

ps 


Turn-off 




-1 

- 0.1 



2.5 



_ 



(tj+tf) 

‘OFF 



1 

0.1 

- 


- 

15 



Thermal Resistance : 












Junction-to-case 

Rdjc 






17.5 

- 

17.5 

°C/W 


Junction-to-amblent 

fSJA 





- 

175 

1 

175 



* I n accordance with JEDEC registration data format JS-6 RDF-2. 

* Pulsed, pulse duration = 300 ps, duty factor = 1 .8%. 
^CAUTION: Sustaining voltages Vq^q(sus}, andN/Q^pIsus) 

MUST NOT be measured on a curve tracer. 


^ For p-n-p devices, voltage and current values are negative. 
^ Lead resistance is critical in this test. 

<1 Measured at a frequency where |hfg| is decreasing at 
approximately 6 dB per octave. 
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POWER TRANSISTORS 


2N5781-2N5786 


CASE TEMPERATURE (Tc)’' 25*C 
(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 



-4 -6 -8 -10 -2 -4 -6 -8 -10 

COLLECTOR-TO-EMITTER VOLTAGE (Vcgf-V 

92CS-23943 

Fig. 14 - Maximum operating areas for types 2N5781, 2 N 57 82, and 2N5783. 



4 6 8 10 2 4 

COLLECTOR-TO-EMITTER VOLTAGE (Vc£)-V 

92CS- 23944 

Fig. 15 - Maximum operating areas for types 2N5784, 2N5785, and 2N5786. 
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POWER TRANSISTORS 


2N5838-2N5840 


High-Voltage, High-Power Siiicon N-P-N 
Power T ransistor 


For Switching and Linear Applications in 

RCA 2N5838, 2N5839and 2N5840** are epitaxial silicon 
n-p-n power transistors utilizing a multiple-emitter-site 
structure. These devices employ the popular JEDEC 
TO-3 package; they differ mainly in voltage, current- 
gain, and VQ£(sat) ratings. 

Featuring high breakdown voltage ratings and low-satu- 
ration voltage values, the 2N5838, 2N5839 and 2N5840 


Military, Industrial and Commercial Equipment 

are especially suitable for use in inverters, deflection 
circuits, switching regulators, high-voltage bridge ampli- 
fiers, ignition circuits, and other high-voltage switching 
applications. 

** Formerly RCA Dev. types TA7513, TA7S30, and TA7420 
respectively. 


MAXIMUM RATINGS, Abtoluf-Maximum Vo/ues: 

2N5838 2N5839 2N5840 


*COLLECTOR-TO-BASE 

VOLTAGE, V^Bo 

COLLECTOR-TO-EMITTER SUS- 
TAINING VOLTAGE: 

With base open, VcEOC"***) 250 275 

* With reverse bias (Vbe) of 

-1.5 V. VcEV(8U8)A 275 300 

With external base-to-emitter 
resistance (Rbe) — 50 Q, 

Vcer(sus) 275 300 

*emitter-to-base 

VOLTAGE, VebO 5 6 

♦collector current, Ic 

Continuous 3 3 

Peak 5 5 

■^CONTINUOUS BASE CURRENT, 

IB 1-5 1.5 


375 


350 

375 

375 

6 

3 

5 

1.5 


V 


V 

V 

V 

V 

A 

A 

A 


*TRANSISTOR DISSIPATION. 

PT: 

At case temperature up to 25° C 

and VcE up to 40 V 100 1 00 100 W 

At esse temperatures upto2SU C 

and VcE above 40 V See Fig. 5 

At case temperatures above 25° C 

and VcE above 40 V See Figs. I & 5 

♦temperature RANGE: 

Storage (kOperatinK(Junction) -65 to >200 °C 

♦pin temperature (During 
Soldering): 

At distances ^ 1 /32 in. 

(0.8 mm) from case for 10 s 

max 230 °C 


2 in accordance with JEDEC registration data rornat (JS-6, RDF-1). 
Shown as Vcbx(*os) in JEDEC Registration Data. 



Fmatwt ; 

• Maximum >afa-ar«a-of-op«ration curves 


* Low saturation voltages 

* High voltage ratings 

Vcer(«*>») = 375 V (2N5840) 
300 V (2M5839) 
275 V (2N5838) 


• High dissipation rating 

Pj- 100 W 

TERMINAL DESIGNATIONS 



JEDEC TO-3 

(See dimensional outline “A".) 



CASE TEMPERATURE (T(.| *C 


92SS- 4072 m 

Fig. 2 - Derating curves for alt types. 



Fig. 3 - Typical normalized dc beta 
characteristics for all types. 



COLLECTOR CURRENT Ucl— A 


f2SS-4079fll 


Fig. 4 - Typical saturation voltage 
characteristics for all types. 
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POWER TRANSISTORS 


2N5838-2N5840 


ELECTRICAL CHARACTERISTICS, Cose Umperatun (Tq) = 25?C 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N5838 

2N5839 

2N5840 

VCE 

Vbe 

•cl 

>B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Collector-Cutoff Current; 
With base open 

il^^l 

200 

250 


■ 

■ 


2 


2 

^ 

2 

mA 

With base-emitter junction 
reverse biased 

'CEV 

265 

290 

360 

•1.5 

-1.5 

•1.5 

■ 

■ 

■ 

5 

■ 

2 

■ 

2 

mA 

With base-emitter junction 
reverse biased, T(^=l(K)OC 

'CEV 

Tc 100 “C 

265 

290 

360 

1.5 

1.5 

1.5 

■ 

■ 

■ 

■ 

■ 

5 

■ 

5 

mA 

Emitter-Cutoff Current 

'ebo 


-6 




1 


1 




1 

mA 

Collector-to Emitter 
Sustaining Voltage 

With base open 

VcEo^susP 



0 2 ® 

1 

' 250*’ 

1 

275** 

1 

350** 

1 

1 

With base-emitter junction, 
reverse biased 

VcExIsus^ 


■1.5 

0 . 1 ® 

■ 

275** 


300** 


375** 


With external base-to-emitter 
resistance (R 0 ^ ) - 50 u 

VcERisusf 



0 . 2 ® 

■ 

275*’ 


300** 

■ 

375** 


Emitter-to-Base Voltage 
Ie=0.02 A 

''ebo 


■ 


■ 

6 


6 


6 

■ 

■ 

DC Forward-Current 
Transfer Ratio 

^FE 

5 

3 

2 


0.5® 

2 ® 

3® 


20 

8 

40 

20 

10 

50 

20 

10 

50 


Base-to-Emitter 
Saturation Voltage 

V 0 £(sat) 



2 a 

3« 

0.2 

0.375 


2 


2 


2 

V 

Collector-to-Emitter 
Saturation Voltage 

Vq E^sat ) 



2 » 

3® 

0.2 

0.375 


1 


1.5 


1.5 

V 

Output Capacitance : 

VCB = 10 V, f = 1 MHz 

^obo 






150 


150 


150 

PF 

Magnitude of Common- 
Emitter, Small-Signal. Short- 
Circuit, Forward-Current 
Transfer Ratio (f - 1 MHz) 

i*«i 

10 


0.2 


5 


5 


5 



Forward-Bias, 
Second-Brea kdo wn 
Collector Current: 
t = 1 s, nonrepet'tive 

'S^b 

40 




2.5 


2.5 


2.5 


A 

Second Breakdown^ Energy 
(With base reverse biased) 
Rb = 50Q, L = 100 mH 

Es/, 


4 



0.45 


0.45 


0.45 


mj 

Thermal Resistance : 
(Junction-to-Case) 

'^OJC 

10 


5 



1.75 


1.75 


1.75 

®c/w 


* in accordance with JEDEC legistration data format (JS-6 RDF-1) b CAUTION: The sustaining voltages VcEO(si*s). Vcex(s“S) and 

o Pulsed; pulse duration = 350 MS. Duty factor ^ 2%. VcER(sus), MUST NOT be measured on a curve tracer. 
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POWER TRANSISTORS 


2N5838-2N5840 


SWITCHING TIME CHARACTERISTICS. At Case Temperature (Tc) = 2S°C 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 
V dc 

CURRENT 
A dc 

2N5838 

2N5839 

2N5840 

Vcc 

*C 

na 

Max. 

Typ. 

Max. 

Typ. 

Max. 

Typ. 

Switching Times; 





■| 


■ 


■ 



Delay 

•d 


2 

0.2 


- 

H 

0.07 


0.07 




200 

3 

0.375 

m 

0.06 

■1 



* 


Rise 

t. 


2 

on 

■ 

■ 

D 

Q 

IQ 

ig 




200 

3 


H 

n 


■ 

■ 

■ 

MS 

Storage 

tc 


2 

0.2 



3.75 

1.75 

3.0 

1.75 


‘s 

200 

3 

0.375 

3.0 

l.O 






Fall 



2 

|nn| 

. 

. 

1.5 

0.35 

1.5 

0.35 




200 

3 


1.5 

0.4 







* In accordance with JEDEC registration data format (JS-6 RDF-1). • |g| = 1^2 = value shown. 



Fig. .5 - Typical transfer characteristics 
for all types. 


1 


i ' 


i 



Fig. 6 - Typical output characteristics 
for all types. 



^ ® 8 10 2 ^ « ^KX) 2 ^ ® W 

COLLECTOR-TO- EMITTER VOLTAGE (W) — V 

^ 92CS-I5906 


Fig. 7 - Maximum operating areas for all types. 
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POWER TRANSISTORS 


2N5871, 2N5872, 2N5873, 2N5874 


Silicon N-P-N and P-N-P Epitaxial-Base High-Power Transistors 


Rugged Devices, Broadly Applicable 
For Industrial and Commercial Use 

The RCA-2N5871 and 2N5872 are epitaxial- 
base silicon p-n-p transistors featuring high 
gain at high current. The RCA-2N5873 and 
2N5874 are epitaxial-base silicon n-p-n tran- 
sistors. They may be used as complements to 
2N5871 and 2N5872, respectively. These 


devices have a dissipation capability of 115 
watts at case temperature up to 25°C. 

They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. All are supplied in the steel JEDEC 
TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 




2N5871 

• 2N5872* 




2N5873 

2N5874 


* 

^CEO 

. . 60 

80 

V 


^CBO 

. . 60 

80 

V 

* 

^EBO 

. . 5 

5 

V 



. . 7 

7 

A 


'cm 

. . 15 

15 

A 

* 

'b 

. . 2 

2 

A 







At Tq < 25 C 

. . 115 

115 

W 


At T^ ^ 25 C derate linearly 


0 658 

w/°c 

« 

Tl 





At distance 1/16 in. (1.58 mm) from case for 10 s 


- 250 

°c 


* 'Tj. Tg^g 65 to 200 °C 


* In accordance with JEDEC registration data. 

• For p-n-p devices, voltage and current values are negative. 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-areas-of -operation curves 

■ Hermetically sealed JEDEC TO-3/ 
TO-204MA package 

■ High gain at high current 

■ Thermal-cycling rating curve 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 1 - Maximum operating areas for all types. 



Fig. 4 — Typical dc beta characteristics for 
2N5873 and 2N5874. 



Fig. 2 — Thermal-cycling rating chart. 



Fig. 5 — Typical voltage characteristics for 
2N5871 and 2N5872. 



Fig. 3 — Typical dc beta characteristics for 
2N5871 and 2N5872. 



Fig. 6 — Typical voltage characteristics for 
2N5873 and 2N5874. 
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POWER TRANSISTORS 


2N5871, 2N5872, 2N5873, 2N5874 


ELECTRICAL CHARACTERISTICS, at Case Temperature 
Tq = 25°C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 




VOLTAGE 

CURRENT 

2N5871* 

2N5872* 



CHARACTERISTIC 

V dc 

A dc 

2N5873 

2N5874 

UNIT 



< 

o 

m 

Vbe 

'c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 


* 

‘CEX 

60 

1.5 

- 

- 

- 

0.25 

- 

- 




80 

1.5 

- 


- 

- 

- 

0.25 

mA 


Tq = 150°C 

60 

1.5 

- 

- 

- 

2 

- 

- 




80 

1.5 

- 

- 

- 

- 

- 

2 


* 

'CEO 

30 

- 

- 

0 

- 

0.5 

- 


mA 



40 

- 

“ 

0 

- 

- 

- 

0.5 

* 

'CBO 

60C 

_ 


- 

- 

0.25 

- 

- 

mA 


Ie = o 

80C 

- 

~ 

- 

- 

- 

- 

0.25 

* 

'ebo 

- 

-5 

0 

- 

- ■ 

1 

- 

1 

mA 

* 

VcE0'sus)b 

- 

- 

0.1 

0 

60 

- 

80 

- 

V 

* 

hpE" 

4 

- 

0.5 

- 

35 

- 

35 

- 




4 

- 

2.5 

- 

20 

100 

20 

100 




4 

- 

7.0 

- 

4 

- 

4 

- 


* 

Vbe" 

4 

- 

2.5 

- 

- 

1.5 

- 

1.5 

V 

* 

VBE(sat)a 

- 

- 

7 

1.75 

- 

2.5 

- 

2.5 

V 

* 

VcE(sat)a 

- 

- 

4 

0.4 

- 

1 

- 

1 

V 



- 

- 

7 

1.75 

- 

2 

- 

.2 


* 


10 

— 

0.25 

_ 

4 

_ 

4 

_ 

MHz 


f = 1 MHz 










* 

'^fe 

4 

- 

0.5 

- 

20 

— 

20 

— 



f = 1.0 kHz 










* 

Cob 2N5871-72 

IOC 

- 

- 

- 

- 

300 

- 

300 

pF 


f=lMHz 2N5873-74 






250 

- 

250 

* 

'r 

- 

- 

2.5 

0.25d 

- 

0.7 

- 

0.7 

jUS 

* 

ts Vcc = 30 V 

- 

- 

2.5 

0.25d 

- 

1 

- 

1 

IIS 

if: 

tf 

- 

- 

2.5 

0.25d 

- 

0.8 

- 

0.8 

JUS 


R0JC 

- 

- 

- 

- 

- 

1.52 

- 

1.52 

°C/W 


• For p-n-p devices, voltage and current values are negative. 

* In accordance with JEDEC registration data. 

3 Pulsed; pulse width ^300 duty factor ^2%. 

CAUTION: Sustaining voltage, Vq^qIsus), MUST NOT be measured on a curve tracer. 
® ^CB ^ 'b1 = ~'b2 



Fig. 7 — Typical turn-on-time for all types. 
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POWER TRANSISTORS 


2N5875, 2N5876, 2N5877, 2N5878 

Silicon N-P-N and P-N-P Epitaxial-Base High-Power Transistors 


Rugged Devices, Broadly Applicable 
For Industrial and Commercial Use 


The RCA-2N5875 and 2N5876 are epitaxial- 
base silicon p-n-p transistors featuring high 
gain at high current. The RCA-2N5877 and 
2N5878 are epitaxial -base silicon n-p-n tran- 
sistors. They may be used as complements to 
2N5875 and 2N5876, respectively. These 
devices have a compability of 150 watts at 
case temperatures up to 25°C. 


MAXIMUM RATimS. Absolute Values: 


They differ in voltage ratings and In 
currents at which the parameters are con- 
trolled. All are supplied in the steel 
JEDEC TO-204MA hermetic package. 


2N5875* 

2N5877 


2N5876* 

2N5878 


Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-areas-of-operation curves 

■ Hermetically sealed JEDEC TO-3/TO-204MA 
package 

■ High gain at high current 

■ Thermal-cycling rating curve 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 


AtTc<25 C 
At T^h>25°C 


derate linearly 


- 0.857 — 
-65 to 200 • 


JEDEC TO-204MA 
(See dimensional outline "A”.) 


At 1/16 in. (1.58 mm) from case for 10 s 


*ln accordance with JEDEC registration data. 

•For p-n-p devices, voltage & current values are negative. 




COLLECTOR EMITTER VOLTASE (Vce)-V mcs-MIM 

Fig. 1 — Collector-emitter voltage (Vq^)-V 


NUMBER OF TMCRMALOfCLES UN THOOSANOSl jjcj.ig 

Fig. 2 — Thermal-cycling rating chart. 



COLLECTOR CURRENT (Ic )-A 92CS-30 

Fig. 3 — Typical dc beta characteristics for 
2N5875 and 2N5876. 




POWER TRANSISTORS 





be measured on a curve tracer. 


I 


Fig. 6 — Typical voltages for 2N5877 and 2N5878. 


B1 ' 


■'B2 



Fig. 7 — Typical turn-on-time for all types. 



Fig. 8 — Typical turn-off-time for all types. 
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POWER TRANSISTORS 


2N5879, 2N5880, 2N5881, 2N5882 


Silicon N-P-N and P-N-P Epitaxial-Base 
High-Power Transistors 

Rugged Devices, Broadly Applicable 
For Industrial and Commercial Use 


Featurec: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ Hermetically sealed JEDEC TO>3/ 
TO-204MA package 

■ High gain at high current 

■ Thermal-cycling rating curve 


The RCA-2N5879 and 2N5880 are epitaxial- 
base silicon p-n-p transistors featuring high 
gain at high current. The RCA-2N5881 and 
2N5882 are epitaxial-base silicon n-p-n tran- 
sistors. They may be used as complements to 
2N5879 and 2N5880, respectively. These 
devices have a dissipation capability of 160 
watts at case temperatures up to 25° C. 


They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. All are supplied in the steel 
JEDEC TO-204MA hermetic package. 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 



In accordance with JEDEC registration data. 

* For p-n-p devices, voltage and current values are negative. 


TERMINAL DESIGNATIONS 

C 



JEDEC TO-204MA 
(See dimensional outline “A".) 



Fig. 1 — Maximum operating areas for all types. Fig. 2 — Thermahcycling rating chart. Fiff- 3 — Typical dc beta characteristics 

for 2N5879 and 2N5880. 
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POWER TRANSISTORS 


2N5879, 2N5880, 2N5881, 2N5882 


ELECTRICAL CHARACTERISTICS, At Case Temperature 
Tq • 2S^C Unless Otherwise Specif ied 


* 

CHARACTERISTIC 

TEST CONDITIONS 

LIMITS j 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5879* 

2N5881 

2N5880* 

2N5882 

VCE 

Vbe 

*C 


Min. 

Max. 

Min. 

Max. 

•CEX 

60 

80 

1.5 

1.5 

— 

— 


0.5 

— 

0.5 

mA 

Tc=1B0°C 

60 

80 

1.5 

1.5 

— 

— 

— 

5 

— 

5 



30 



0 


1 


■ 


* 


40 

_ 

_ 

0 

_ 


— 

1 

mA 

* 

ICBO 

60C 

- 

- 

- 

- 

0.5 

- 

- 

mA 


lE = 0 

80C 

- 

- 

- 

- 

— 

- 

0.5 


* 

•ebo 

- 

-5 

0 

- 

- 

1 

- 

1 

mA 

* 

VcEO<sus)b 

- 

- 

0.2 

0 

60 

- 

80 

- 

V 



4 

— 

2 

- 

35 

— 

35 

• — 


* 

hpE® 

4 

- 

6 

- 

20 

100 

20 

100 




4 

- 

15 

•- 

4 

- 

4 

- 


* 

Vbe* 

4 

- 

6 

- 

- 

1.5 

- 

1.5 

V 

* 

VBE(sat)a 

- 

- 

15 

3.75 

- 

2.5 

- 

2.5 

V 







7 

0.7 



1 



1 


* 

VcE(sat)a 



15 

3.75 


4 


4 

V 

* 

fj, f = 1 MHz 

10 

- 

1 

- 

4 

- 

4 

- 

MHz 

* 

hfg, f = 1 kHz 

4 

- 

2 

- 

20 

- 

20 

- 


* 

Cob, f = 1MHz 











2N5879-80 

IOC 

— 

— 

- 

— 

600 

— 

600 

n F* 


2N5881-82 

,10c 

- 

- 

- 

- 

400 

- i 

400 

P' 

* 

tf 

- 

- 

6 

0.6d 

- 

0.7 

- 1 

0.7 

MS 

* 

ts Vcc=30V 

- 

- 

6 

0.6d 

- 

• 1 ■ 

- ! 

1 

MS 

* 

tf 

- 

- 

6 

0.6d 

- 

0.8 

- 

0.8 

MS 


FtflJC 

- 

- 

- 


- 

1.1 

- 

1.1 

OC/W 


*ln accordance with JEDEC registration data. 

*For p-n-p devices, voltage and current values are negative. 

^Pulsed; pulse duration ^ 300 ms, duty factor = 2%. 

*^CAUTION: Sustaining voltage, Vq£q(sus), MUST NOT be measured on a curve tracer. 


Cv, 


CB^ 
B1 ~ 


'B2* 




Fig. 6 — Typical turn-on time for all types. Fig. 7 — Typical turn-off time for all types. 



I K) 

COLLECTOR CURRENT (Zc>— A 

*2C8- 

Fig, 4 — Typical dc beta characteristics 
for 2N5881 and 2NS882. 



I 10 

COLLECTOR CURRENT (Ic»-A ggCS-’ 

Fig. 5 — Typical voltage characteristics 
for 2N5879 and 2N5880. 



Fig. 8 — Typical voltage characteristics 
for 2N5881 and 2N5882. 
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POWER TRANSISTORS 


2N5885, 2N5886 


High-Current, High-Power, High-Speed N-P-N 
Power Transistors 


The RCA-2N5885 and 2N5886 are epitaxial- 
base silicon n-p-n transistors intended for a 
wide variety of high-power, high-current 
applications, such as power-switching circuits, 
driver and output stages for series and shunt 


regulators, dc-to-dc converters, inverters, and 
solenoid (hammer )/relay drivers. 

These devices differ in maximum voltage 
ratings. They are supplied in JEDEC TO- 
204MA hermetic steel packages. 


Features: 

■ Specification for hpg a'ld VQp(sat) up to 25 A 

■ Current gain bandwidth product 
fy = 4 MHz (min.) at 1 A 

■ Low saturation voltage with high beta 

■ High dissipation capability 

■ 90 mJ £ 5/5 characteristic 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2 — Derating curves for 2N5885 and 2N5886. 



Fig. 3 — Typical dc beta characteristics as a func- 
tion of collector current for 2N5885 and 
2N5886. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

2N5885 2N5886 

*Vqbq 60 80 

*VcEo<sus) 60 80 

*^EBO 5 

*'C • • •" 25 

* 'cm 50 

*«B 7.5 

'bM 15 

♦Pt 

At Tq < 25°C 200 

At Tq > 25°C .... Derate linearly 1.15 

See Figs. 1 and 2 

* Tj^g, Tj 65 to 200 

Tl 

At distance > 1/32 in. (0.8 mm) from 

seating plane for 10 s max 230 

* In accordance with JEDEC registration data format JS-6 RDF-1 . 


V 

V 

V 
A 
A 
A 
A 

W 

W/°C 



I 10 100 

COLLECTOR- TO- EMITTER VOLTAGE (Vcgl-V 

92CS- 29846 

Fig. 1 — Maximum operating areas for 2N5885 and 2N5886. 
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POWER TRANSISTORS 


2N5885, 2N5886 


ELECTRICAL CHARACTERISTICS, At Case Temperature {Tq)= 250C 
Unless Otherwise Specified 


■ 


TEST CONDITIONS 

LIMITS 


1 

CHARAC- 

VOLTAGE 

CURRENT 





UNITS 

1 

TERISTIC 

Vdc 

Adc 

2N5885 

2N5886 

1 



jgfl 

tm 

wm 

IQI2QII 

Max. 


Max. 

^^9 

1 

^CBO 


■ 

m 

m 

■ 

■ 

■ 

■ 


1 


60 

BB 








n 

•CEX 

80 

m 

■ 

■ 

H 

H 

H 

B 

mA 


'CEX 

60 

-1.5 



- 

10 

- 

- 


Tc= 150°C 

80 

-1.5 



- 

- 

- 

10 



'CEO 

30 






2 

_ 





40 




- 


- 

2 


* 

'ebo 


-5 



- 

1 

- 

1 




4 


3^ 


35 

- 

35 

- 


* 

hpE 

4 


10^ 


20 

100 

20 

100 



4 


25^ 


4 

- 

4 

- 


* 

VcEO^sus) 



0.2 


60 

- 

80 

- 


« 

Vbe 

4 


10 


- 

1.5 

- 

1.5 


* 

VBE(sat) 



25^ 

6.25 

- 

2.5 

- 

2.5 



< 

o 

m 



15b 

1.5 

_ 

1 

_ 

1 





25 b 

6.25 

- 

4 

- 

4 



'S/b 











tp = 1 s 

20 




10 

- 

10 

- 

A 


nonrep. 











^S/b 











L=125 pH, 

Rbe ~ n 


-1.5 

10 


6.25 


6.25 


mJ 


L = 20 mH, 





90 


90 




0 

3 





Rbe ~ lOO 

* 

IWel 

10 


1 


4 


4 




f = 1 MHz 










hfe 

4 


3 


20 


20- 




f = 1 kHz 









^obo 

f =1 MHz 

lOa 




- 

500 

- 

500 

pF 


tr 

II 

> 


10 

1 

_ 

0.7 



0.7 


* 

ts 


10 

1C 

- 

1 

- 

1 

ps 

* 

tf 


10 

1C i 

- 

0.8 

- 

0.8 



Rejc 

20 


5 


- 

0.875 

- 

0.875 

OC/W 


*ln accordance with JEDEC registration data format JS-6 RDF-1 . 


''CB 


I^Pulsed; pulse duration 


300 /iS, duty factor 


1 . 8 %. 


“1 



0 0.2 0.4 0.6 oe I 

C0U.ECT0R-T0-EMITTER SATURATION VOLTAOE [vceUoOJ-V 


92CS- 29849 

Fig. 4 — Typical saturation voltage characteristics for 
2N5885 and 2N588G. 



Fig. 5 — Typical transfer characteristics for 
2N5885 and 2N5886. 



Fig. 6 — Typical delay-time and rise-time 
characteristics as a function of 
collector current for 2N5885 
and2N5886. 



Fig. 7 — Typical storage-time and fall-time 
characteristics as a function of 
collector current for 2N5885 
and2N5886. 
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POWER TRANSISTORS 


2N5954-2N5956, 2N6372-2N6374, 2N6465-2N6468, 40829, 40831 

Silicon N-P-N and P-N-P Medium-Power Transistors 


General-Purpose Types for Switching Applications 


RCA-2N5954, -2N5955. and -2N5956 are 
multiple-epitaxial p-n-p transistors. RCA- 
2N6372, -2N6373, and -2N6374 , are multi- 
ple-epitaxial n-p-n transistors. They are com- 
plements to 2N5954. 2N5955. and 2N5956. 

The RCA-2N6465 and 2N6466 are multiple- 
epitaxial n-p-n transistors. They are comple- 
ments to the 2N6467, and 2N6468 , multiple- 
epitaxial p-n-p transistors. These devices 
differ in voltage ratings and in the currents 
at which the parameters are controlled. 

All are supplied in the JEDEC TO-66 package. 


Types 2N5954 and 2N5956 are available 
with factory-attached heat radiators as RCA 
types 40829 and 40831, respectively. The 
other devices may be obtained with heat 
radiators on special order. Radiator versions 
are intended for printed-circuit-board appli- 
cations. and differ electrically from their 
basic counterparts only in device dissipa- 
tion (5.8 W up to 25® C ambient) and thermal 
resistance (30®C/W max. at Ta=25®C). 


Fsdturss " 

■ 2N5954-2N5956 complements to 2N6372-2N6374 

■ 2N6465, 2N6466 complements to 2N6467, 2N6468 

■ Low saturation voltages 

■ Maxi mum-safe-area-of -operation curves 

■ Thermal-cycle ratings 

■ Hermetically-sealed JEDEC TO-66 package 


TERMINAL DESIGNATIONS 



JEDEC TO-66 

2N5954-2N5956 2N6373-2N6374, 2N6«S5-2N6468 
(See dimensional outline "N”.) 



S2CS 

JEDEC TO-66 with He«t Raidator 
40829.40831 

(See dimensional outline “O”.) 



CASE OR AMBIENT TEMPERATURE (T^ OR T^)— *C 

92CS-27699R2 

Fig. 1 - Dissipation derating chart for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*^CBO 

VcERjsus) 

= loon 

VcEO<s“s* 

*''ebo 

*'c- 

*'b 

At Tq up to 25°C 40 

(2N6374) 

(2N5956) 

At up to 25”C 55 

(40831) 


1 2N6374 

2N6373 

2N6372 

2N6465 

2N6466 

2N5956! 

2N5955^ 

2N5954J 

2N6467^ 

2N6468^ 

40831 ♦ 


40829^ 



• 50 

70 

90 

110 

130 

50 

70 

90 

no 

130 

45 

65 

85 

105 

125 

40 

60 

80 

100 

120 

5 

5 

5 

5 

5 

6 

6 

6 

4 

4 

2 

2 

2 

2 

2 


40 


40 


40 


♦Tj. t. 


At Tq above 25°C 


stg 


(2N6373) (2N6372) 
(2N5955) (2N5954) 

53 

(40829) 

Derate linearly to 200°C 
-66 to +200 


At distances ^ 1/32 in. (08 mm) from 
seating plane f or 10 s max — +235 

*JEDEC types In accordance with JEDEC registration data format JS-6-RDF-2. 
*For p-n-p devices, voltage and current values are negative. 


°C 


. °C 



Fig. 2 - Thermal-cycling rating chart for 
all types. 



Fig. 3 - Typical input characteristics for 
2N5954-56, 2N6372-74, 

40829, and 40831.* 



92LS-552THI 

Fig. 4 - Typical output characteristics for 
2N5954-56, 2N6372-74, 

40829 and 4083 1 ^ 


^For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N5954-2N5956, 2N6372-2N6374, 2N6465-2N6468, 40829, 40831 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 ^ C unless otherwise specified 


I COLLECTOW-TO-EMITTER VOLTAGE (VCE 



R0JC 

2N5954-56, _ 43 _ 43 _ 43 

2N6372-74 

40829.40831 I - |30 - 30 - 30 

# ^ »— — — I 

In accordance with JEDEC registration data format JS-6 RDF-2 for JEDEC (2N5954- 
. 2N5956, 2N^372-2N6374, 2N6465-2N6468, 40829’ 40831 ) types. 

~ For p-n-p devices, voltage and current values are negative. 

^ Pulsed, pulse duration = 300 /us, duty factor = 1.8%. 

^ CAUTION: Sustaining voltages V^^qIsus), V(.^f^(sus}, and MUST NOT be measured 

on a curve tracer. 


coLLECToe cuMteirr (Zc)— a 


Fig. 7 - Typical dc beta characteristics for 

2N5954-2N5956, 40829 and 40831. 


-S, COLLECTOR-TO-EMITTER VOLTAGE (Vce)* 

^ — ri 11 I — rTTT 




^For p-n-p devices, voltage and current values are negative. 


COLLECTOR CURRENT (Ic)-A 

92CS-I9668RI 

Fig. 8 - Typical dc beta characteristics for 
2N6372-2N6374. 
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POWER TRANSISTORS 


2N5954-2N5956, 2N6372-2N6374, 2N6465-2N6468, 40829, 40831 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq)=25°C 

unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6465 

2N6467^ 

2N6466 

2N6468A 

o 

m 

^BE 

■c 

'b 

Min. 

Max. 

Min. 

Max. 

•CER 

95 




- 

100 

B 

- 

//A 

Rre “ 1 00 

100 




- 

- 

B 

100 


•CEX 





B 

100 

B 

- 

riA 

R0g = 100 n 


n 



B 

- 

B 

100 


Rre = 100 

Rigl 

BE 



B 

B 

B 

B 


Tc= 150°C 

IQ 




B 

B 

B 

B 



■Eil 

BH 


HB 

BB 

B 

BB 

B 


■cEO 

■1 

■ 


B 

B 

B 

B 

B 

mA 

‘ebo 





- 

B 

- 

B 

mA 

hpE 

MM 

■ 

IlSl 


B 


■a 

nsfii 


■1 

■ 



B 

m 

B 

m 


VcEO<sus) 



g 



_ 

120 b 

- 


Vcer(sus) 






B 




Rg0 = 1 00 



O.ia 


105 b 

B 

125 b 

- 

V 











HOlSlyQElHIHilH 


-1.5 

O.ia 


110 b 

- 

130b 

- 



MM 

MM 

1 . 5 a 


B 

B 

B 



Vre 

■1 

■ 

4 a 


B 

gjgjU 

B 


V 

All types 

m 

■ 

1 . 5 a 

0.15 

B 

1.2 

B 

1.2 


VcE(sat) 2N6465-2N6466 



4 a 

0.8 

B 

3* 

B 

3 * 

V 

2N6467-2N6468 


■ 

- 4 a 

-0.8 

B 

-4* 

B 

_4* 



■1 

■ 

II 

B 






f = 1 MHz 


■ 

n 

B 

5 

- 

5 

- 


^fe 


■ 








f = 1 kHz 

B 

■ 

0.5 


25 

- 

25 

- 


R0JC 





- 

B 

- 

B 



* In accordance with JEDEC registration data 
format JS-6 RDF-2. 

♦ For p-n-p devices, voltage and current values 
are negative. 


3 Pulsed, pulse duration = 300 ps, duty factor = 1.8% 
^CAUTION: Sustaining voltages Vq^q(sus), VQ^f^(sus), 
and Vq^^(sus) MUST NOT be measured on a curve tracer. 



2N6465 and 2N6466. 
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a 

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)* 

4V 









E ITc 
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■ 

1 








rm 








IB 

1 

1 

IB 

Bi 










iBI 

!■ 

1 

H 

IB 




Bi 






!■ 

■ 

1 

m 

iBI 




Bi 

Bi 




\m 

m 

■ 

1 

■ 





■ 

BI 




■ 

!■ 

■ 

1 

■ 

■ 










2 4 

» • 

1 



l 8 


^ 4 


n 


ai I 

COLLECTOR CURRENT (Ic)— A 


»ZCS-2Z«r6 

Fig. 10 - Typical gain-bandwidth product for 
2N5954-56, 2N6372-74, 2N6467-68, 
40829, and 40831. (For p-n-p devices 
voltage and current values are. 
negative.) 



S2CS-22932 

Fig. 1 1 - Typical input characteristics for 
2N6465 and 2N6466. 



Fig. 12- Typical input characteristics for 
2N6467 and 2N6468. 


Fig. 13- Typical gain-bandwidth product 
for 2N6465 and 2N6466. 


Fig. 14 - Typical output characteristics for 
2N6465 and 2N6466. 
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POWER TRANSISTORS 


2N5954-2N5956, 2N6372-2N6374, 2N6465-2N6468, 40829, 40831 


; COLLECTOR-TO-EMITTER VOLTAGE (Vcgl • 4 V 



0 ■ as I I.S 2 


BASE -TO -EMITTER VOLTAGE (Vb£» —V 

«2CS-22S}6 

Fig. 20 - Typical transfer characteristics 
for 2N6465 and 2N6466. 



Fig. 21 - Typical saturated switching 

characteristics for 2N5954-56, 
40829, and 40831 . 



Fig. 22- Typical saturated switching 
characteristics for 2N6372- 
2N6374. 



92CS-26567 


Fig. 23 ■ Typical saturated switching 
characteristics for 2N6465 
and2N6466. 



COLLECTOR CURRENT dc) — A 

9eLS-35J0R2 

Fig. 24 - Typical saturated switching 
characteristics for 2N6467 
and 2N6468. 
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POWER TRANSISTORS 


2N6032, 2N6033 

High-Current, High-Speed, High-Power Transistors 


Silicon N-P-N Types 

For Switching and Amplifier Applications 

in Military, Industrial, and Commercial Equipment 

RCA Types 2N6032 and 2N6033* are epitaxial silicon 
n-p-n transistors having high-current and high-power handling 
capability and fast switching speed. The 2N6033 is similar to 
the 2N6032; they differ in maximum values for continuous 
collector current and sustaining voltage. 

They are supplied in modified TO-3 hermetic steel packages 
with 0.60-in. diameter pins. 

•Formerly RCA Dev. Types TA7337 and TA7337A, respectively. 


Applications: 

■ Switching-control amplifiers 

■ Power gates 

■ Switching regulators 

■ Power-switching circuits 

■ Power oscillators 

■ DC-RF amplifiers 

■ Converters 

■ Inverters 

■ Control circuits 


Features: 

■ Low VcElsstI ~ 1-0 V max. at 40 A, 1.3 V max. at 50 A 

■ Maximum Safe-Area-of-OperationCurve. . . Is/b Fimit line beginning at 24 V 

■ Fast Storage Time . . . tj = 1.5 p$ max at Ic = 40 A (2N6033) 50A (2N6032) 

■ High-Current Capability . . . VcElsa*! & Vqe measured at Ic = 40 A (2N6033) 

= 50 A I2N6032) 


■ High Pt (140 W max. at Tc = 25<>C) 


MAXIMUM RATINGS, Absolute Maximum Values: 



2N6032 

2N6033 



( OLLECTOR to BASE VOLTAGE . 

Vbo 

120 

150 V 

TERMINAL DESIGNATIONS 

( OLLIXTOR-TO-EMITTER 






SUSTAINING VOLTAGE: 

> 





With base open 

VcEO<s“s) 

90 

120 V 

E-v 

(FLANGE) 

With external basc-to-emitter 






resistance (Rjj(.-)< SO n ...... 


no 

140 V 



With external base-to-emitter 




(P 


resistance (Rupl^SO & 




VbE = -'-5V 

VcEX<s“*> 

120 

150 V 



emitter-to-basf. voltage 

''ebo 

7 

7 V 



CONTINUOUS COLLEn OR CURRENT 

•c 

50 

40 A 



BASE CURRENT 

•b 

10 

10 A 

Modified JEOEC TO-3 

EMITTER CURRENT 

*E 

50 

40 A 



TRANSISTOR DISSIPATION 

Pt 



(See dimensional outline “B".) 

At case temperatures up to 25°C 






and V(-j.. up to 24 V 


140 

140 W 



At case temperatures above 25 C 

Derate linearly to 200 C 




TEMPERATURE RANGE; 

Storage & Operating (Junction) .... -65 to +200 °C 

PIN temperature (During Soldering): 

At distances _> 1/32 in. (0.8 mm) 

from seating plane for 10 s max .... 230 °C 


•|n accordance with JEOEC registration data format JS-6 ROF-1. 




Fig. 2 - Typical dc-beta characteristics 
for both types. 



9ZCS-I74SI 

Fig. 3 - Typical transfer characteristics 
for both types. 


Fig. 1 - Maximum operating areas for both types. 
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POWER TRANSISTORS 


2N6032, 2N6033 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 

2N6032 

2N6033 

UNITS 



V dc 

A d 

c 








< 

o 

m 

^BE 

'c 

'b 

Min. 

Max. 

Min 

Max. 


Collector-Cutoff Current: 

'CEO 

80 



0 

_ 

10 


10 

mA 

With base open 










Witn base-emitter 


110 

-1.5 

- 

- 

- 

12 

- 

- 

mA 

junction reverse biased 

'CEV 

135 

-1.5 

- 

- 

- 


- 

10 

Tc = 1 50°C 

mo 

-1.5 

- 

- 

- 

15 

- 

10 

mA 

Emitter-Cutoff Current 

'ebo 

- 

-7 

0 



10 

- 

10 

mA 

Collector-to-Emitter 











Sustaining Voltage; 
(See Figs. 12 & 13) 
With base open 



- 

0.2** 

0 

90^ 

- 

120* 



With external base to emitter 

VcERfsus) 



0.2** 

0 

110^ 

_ 

140* 

- 

V 

resistance (Rbe^ <_50 T2 










With base-emitter junction reverse 
biased & RbE .S ^ 

VcEx'sus) 


-15 

0.2*5 

0 

120^ 

- 

150* 

- 




_ 

_ 

50 b 

5 

_ 

2 


_ 


Base-to-Emitter Saturation Voltage 

VgEfsat) 



40** 

4 

- 

- 

- 

2 

V 



2 

_ 

50 b 

_ 

_ 

2 

_ 

_ 


Base-to-Emitter Voltage 

LU 

CD 

> 

2 

- 

40** 

- 

- 


- 

2 

V 

Collector to Emitter 
Saturation Voltage 

VcE(sat) 

- 

- 

50 b 

40** 

5 

4 

- 

13 

- 

1 

V 



2 6 


50** 


10 

50 




DC Forward-Current Transfer Ratio 

^’FE 

2 

- 

40*» 

- 



10 

50 


Second-Breakdown Collector Current 


24 

_ 

_ 


5.8*= 

_ 

5.8^ 

_ 


With base forward biased . t = 1 s 
nonrepetitive 

'S'b 

40 

- 

- 

- 

0.9*^ 


0.9*^ 

- 


Second-Breakdown Energy 











With base reverse biased 

Es/b 


-4 

20 

- 

62 

- 

62 

- 

mJ 

(L - 310/iH, Rbe = 5 f2) 











Magnitude of common-emitter 
small-signal, short-circuit, 
forward-current transfer ratio 

l*^fe| 

10 


2 


10 

_ 

10 

_ 


f = 5 MH? 











Gain-Bandwidth Product 


10 ! 

- 

2 

- 

50 

- 

50 

- 

MHz 

f = 5MHz 


1 

1 









Output Capacitance: 

E'obo 

_ 

_ 


_ 

_ 

800 

- 

800 

pF 

VcB = 10 V, f = 1 MHz 










Thermal Resistance 

R0JC 

10 


10 



1.25 


1.25 






°C/W 

(Junction-to-Case) 









*ln accordance with JEDEC registration format JS-6 RDF-1. 

* CAUTION: The sustaining voltages Vq^qIsus), Vq^^Isus), and Vq^)((sus) MUST NOT be measured on a curve tracer, 
b Pulsed: Pulse duration 300 /is; duty factor < 2%. 


SWITCHING TIME CHARACTERISTICS. Case Temperature (Tc) = 25°C 




TEST CONDITIONS 

UMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 

2N6032 

2N6033 

UNITS 



V 

dc 

A 

dc 








VCE 

Vbe 

*C 

*B 

Min. 

Max. 

Min. 

Max. 


Saturated Switching Time: (Vcc=30V, 











IB1 = *B2)-' 
Rise Time 

tr 

_ 

_ 

50 

5 

_ 

1 

_ 

_ 

/iS 



— 

— 

40 

4 

— 

— 

— 

1 

Storage Time 

ts 

- 

- 

50 

5 

- 

1.5 

- 

- 

MS 



— 

- 

40 

4 

- 

- 

- 

1.5 

Fall Time 

tf 

- 

- 

50 

5 

- 

0.5 

- 

- 

MS 



- 

- 

40J 

4 

- 

- 

- 

0.5 
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POWER TRANSISTORS 


2N6032, 2N6033 



92CS-I6OI0 

Fig. 4 * Typical output characteristics 
for both types. 



BASE-TO-EMITTER VOLTAGE (Vbe)—V 

*2CS-ir490 

Fig. 5 - Typical input characteristics 
for both types. 




Fig. 6 ~ Maximum reverse-bias second- 
breakdown characteristics for 
both types. 



Fig. 7 - Collector-to-emitter sustaining 
voltage characteristics for both 
types. 


Fig. 8 - Maximum operating areas for both types at case temperature 
(Tq) = 100° a 



Fig. 9- Typical saturated switching 
characteristics for both types. 


“T6o" 

- ! 

CASE TEMPERATURE (Tcl*25*C 
BASE-TO-EMITTER VOLTAGE (VbeI*-AV 











* 



. inductance (L)«400>4H 
















600 



. ® 















3 

4 





2000 
















JOOO 


























i 

J 

' 







01 1 








0 20 40 60 

SERIES BASE RESISTANCE (Rb£) — 0 

92CS-IT447 


Fig. 10 - Maximum reverse-bias second- 
breakdown characteristics for 
both types. 
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POWER TRANSISTORS 


2N6043, 2N6044, 2N6045 


8-Ampere N-P-N Darlington 
Power Transistors 


60-, 80-, 100-Volts, 75 Watts 

Gain of 1000 at 4 A (2N6043, 2N6044) 

Gain of 1000 at 3 A (2N6045) 

The 2N6043, 2N6044, and 2N6045 are 
monolithic silicon n-p-n Darlington tran- 
sistors designed for low- and medium-fre- 
quency power applications. The high gain of 
these devices makes it possible for them to 


be driven directly from integrated circuits. 
These devices are supplied in the JEDEC 
TO-220AB straight-lead version of the VER- 
SAWATT package. 


Features: 

■ Operates from 1C without predriver 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Audio amplifiers 

■ Series and shunt regulators 


MAXIMUM Absolute-Maximum Values: 

2N6043 

^CBO 



^EBO 

■c 

'cm 

'b 

Tq>25°C 

Tp>25°C 

T, 

Tl 

At distances ^1/8 in. (3.1 7 mm) from case 

for 10 s max 

* In accordance with JEDEC registration data. 


80 

80 

5 

. 8 . 
16 


_ See Fig. 2 . 
-65 to 1 50 


100 

100 


V 

V 

V 
A 
A 
A 

W 

°C 

°C 


TERMINAL DESIGNATIONS 


c 

(FLANGE) 

BOTTOM VIEW / 

E 

92CS-27SI9 

JEDEC TO-220AB 
(See dimensional outline "S”) 




1 10 2 4 6 8 100 

COLLECTOR-TO-EMITTER VOLTAGE (Voe)” V 


92CM-3II24 




92CS- 20696RI 


Fig. 1 — Maximum operating areas for all types (Tq = 25^C). 


Fig. 3 — Derating curve for all types. 
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POWER TRANSISTORS. 

2N6043, 2N6044, 2N6045 



* In accordance with JEOEC registration data. 

• Pulsed: Pulse duration = 300 ms, duty factor = 1 . 8 %. ** V ^0 value. 



Fig. 4 — Typical dc beta characteristics for all types. 



FREQUENCY (f)~ kHz 

92CS-3IIZSRI 

Fig. 5 — Typical small-signal gain for all types. 



Fig. 6 — Typical common-base input or output 
capacitance characteristics as a function 
of reverse voltage for all types. 
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POWER TRANSISTORS 


2N6050-2N6052, 2N6057-2N6059 


12-Ampere Complementary 

P-N-P and N-P-N Monolithic Darlington 

Power Transistors 

60-80-100 Volts, 150 Watts 

Gain of 7000 (Typ.) at 5 A (2N6050, 2N6051, 2N6052) 

Gain of 4000 (Typ.) at 5 A (2N6057, 2N6058, 2N6059) 


Features: 

■ Operates from 1C without predriver 

■ High reverse second-breakdown capability 

■ Monolithic construction 

■ High voltage ratings: 

VcEO<s“s) = 60 V Min. - 2N6050*, 2N6057 
= 80 VMin. -2N6051*,2N6058 
= 100 V Min. - 2N6052*, 2N6059 


The RCA-2N6050, 2N6051, and 2N6052 
p-n-p types and the 2N6057, 2N6058, and 
2N6059 n-p-n types are complementary 
monolithic silicon Darlington transistors de- 
signed .for general-purpose amplifier and 


low-speed switching applications. The high 
gain of these devices makes it possible for 
them to be driven directly from integrated 
circuits. These devices are supplied in the 
JEDEC TO-204MA hermetic steel package. 


Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


MAXIMUM Absolute-Maximum Values: 


2N6050* 

2N6057 


2N6051* 2N6052* 

2N6058 2N6059 


''CBO " 

VcEO^sus) 6 

^EBO 

'c — 

‘cm — 

'b * • — 

'’t . o 

Tc<25^C 

Tr'>25°C Derate linearly 

Tj 

Tl 

At distances >1/1 6 in. (1.58 mm) from case for 10 s max. 


80 

80 

12 

20 

0.2 _ 

150 _ 

_ 0.857 _ 

-65 to 200 

235 _ 


100 

100 


V 

V 

V 
A 
A 
A 

W 

W/°C 

°C 


* In accordance with JEDEC registration data. * For p-n-p devices, voltage and current values are negative. 



JEDEC TO-204MA 

(See dimensional outline “A”.) 


I CASE TEMPERATURE(Tc)-25«C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



COLLECTOR-TO-EMITTER VOLTAGE (V, 


•for p-n-p DEVICES .VOLTAGE AND CURRENT 
VALUES ARE NEGATIVE 


Fig. 1 — Maximum operating areas for all types. 



Fig. 2 — Schematic diagram for 2 N 6050, 2N6051, 
and 2N6052. 



Fig. 3 — Schematic diagram for 2N6057, 2N6058, 
and 2N6059. 
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POWER TRANSISTORS 


2N6050-2N6052, 2N6057-2N6059 



Fig. 7 — Typical dc beta characteristics for 
2N6057. 2N6058, and 2N6059. 


Ic/Ib-ioo 



0 123456709 

COLLECTOR- TO-EMITTER SATURATION VOLTAGE 
[vce(»c»»]-v 


FOR p-n-p OEVICES.VOLTA6E AMD CURRENT VALUES ARE NEGATIVE 

92CS-31712 

Fig. 8 — Typical saturation characteristics for all 
types. 



^OR o-n-p DEVICES. VOLTAGE AND CURRENT VALUES ARE NEGATIVE 

92CS-31713 

Fig. 9 — Typical small-signal current gain for all 
types. 



Fig. 10 — Typical switching times for 2N6050, 
2N6051. and 2N6052. 



Vcc 


V2 

APPOX — 

+I2V n 

0-7 

VI 

APPOX— ^ 

- 9 '' 


< 10 ns 

DUTY CYCLE* I % 


-30 V 



Rb a Rc VARIED TO OBTAIN DESIRED CURRENT LEVELS 
D| MUST BE FAST RECOVERY TYPE 

FOR n-p-n TEST CIRCUIT REVERSE DIODE AND VOLTAGE POLARITIES 


92CS-29I38 

Fig. 12 — Switching times test circuit. 


Fig. 11 — Typical switching times for 2N6057, 
2N6058,and2N6059. 
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POWER TRANSISTORS 


2N6077-2N6079 


High-Voltage, High-Power Silicon 
N-P-N Transistors 

For Switching and Linear Applications 


RCA 2N6077, 2N6078 and 2N6079 are 
multiple epitaxial silicon n-p-n power 
transistors utilizing a multiple-emitter- 
site structure. Multiple-epitaxial construc- 
tion maximizes the volt-ampere charac- 
teristic of the device and provides fast 
switching speeds. Multiple-emitter-site de- 
sign ensures uniform current flow through- 
out the structure, which produces a high 
*S/b 3 safe-operation area. 

These devices use the popular JEDEC 
TO-66 package; they differ mainly in vol- 
tage ratings, leakage-current limits, and 
VcE(sat) ratings. 

The 2N6077 is characterized for switching 
applications with load lines in the active 
region. These applications include sweep 
circuits and ail circuits using the transistor 
as an active voltage clamp. 

Type 2N6078 is characterized for switch- 
ing applications with the load line extend- 
ing into the reverse-bias region. Its voltage 


ratings make this device useful for switch- 
ing regulators operating directly from a 
rectified 110-V or 220-V power line. The 
unit Is rated to take surge currents up to 
5 A and maintain saturation. 

The 2N6079 is characterized for use in 
inverters operating directly from a recti- 
fied 110-V power line. The leakage cur- 
rent is specified at 450 volts; therefore 
the device can also be used in a series 
bridge configuration on a 220-V line. The 
Vebo of 9 volts eases requirements 
on the drive transformer in inverter appli- 
cations. Storage time, an important factor 
in the frequency stability of an inverter, 
Is specified in Fig. 11, which shows varia- 
tion In storage time with variation In load 
current from zero to maximum (4 A). 


Features: 

■ Maximum safe-area-of-operation 
curves 

■ Low saturation voltages 

■ High voltage ratings: 

Vcer(sus) = 300 V (2N6077) 
275 V (2N6078) 
375 V (2N6079) 

■ High dissipation rating: Pj = 45 W 


TERMINAL DESIGNATIONS 
E^ 



JEDEC TO-66 


(See dimensional outline “N”.) 


MAXIMUM RATINGS, Absolute-Maximum Values: 


2N6077 

2N6078 

2N6079 


•COLLECTOR-TO-BASE VOLTAGE 

'^CBO 

300 

275 

375 

V 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 






With base open 

VcEo<sus) 

275 

250 

350 

V 

* With reverse bias (V 3 g) of —1 .5 V 

VcExIst^s) 

300 

275 

375 

V 

With external base-to-emitter resistance (Rbe^ ^ ^ 

Vcer(sus) 

300 

275 

375 

V 

•EMITTER-TO-BASE VOLTAGE 

Vebo 

6 

6 

9 

V 

•COLLECTOR CURRENT: 

•c 





Continuous 


7 

7 

7 

A 

Peak 


10 

10 

10 

A 

•CONTINUOUS BASE CURRENT 

<B 

4 

4 

4 

A 

•TRANSISTOR DISSIPATION: 

Pt 





At case temperatures up to 25°C 


45 

45 

45 

W 

At case temperatures above 25°C 



Derate linearly to 200°C 



•TEMPERATURE RANGE: 






Storage & Ooerating (Junction) 



— — Rt; tn 4-9nn 



•PIN TEMPERATURE (During Soldering): 






At distances^ 1/32 in. (0.8 mm) from case for 10 s max. . . . 



230 


°c 


• 2N-Series types In accordance with JEDEC registration data format (JS-6, RDF-1). 
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POWER TRANSISTORS 


2N6077-2N6079 


ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tq) = 25° C unless otherwise specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 











SYMBOL 

V dc 

A 

dc 

2N6077 


2N6078 

2N6079 

UNITS 


VcE 

Vbe 

•c 

•b 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


•CEO 

250 



0 

- 

- 

2 

- 

- 

- 

- 

- 


mA 


250 

-1.5 



- 

- 

5 

- 

- 

0.05 

- 

- 

- 

mA 

'CEV 

450 

-1.5 



- 

- 

- 

- 

- 

- 

- 

- 

0.5 

(Tc = 125°C) 

250 

-1.5 



- 

- 

8 

- 

- 

0.2 , 

- 

- 

- 

mA 


450 

-1.5 



— 

— 

— 

— 

— 

— 

“ 

— 

5 

'ebo 


-6 

-9 

0 

0 


- 

— 

1 

— 

_ 

1 

_ 

_ 

1 

mA 




0.2^ 


275^" 

- 

- 

250^ 

- 

- 

350^ 

- 

- 

V 

(Rbe = soon) 



0.2° 


300'’ 

- 

- 

275*" 

- 

- 

375” 

- 

- 


V Vebo 
(Ie = 1 mA) 



0 


6 

- 

- 

6 

- 

- 

9 

- 

- 

V 

hpE 

1 


1.2^ 


12 

28 

70 

12 

28 

70 

12 

28 

50 





1.2® 

0.2 

- 

1.0 

1.6 

- 

1.0 

1.6 

- 

1.0 

1.6 


VBE(sat) 



3® 

0.6 



1.2 

1.9 



_ 



_ 



_ 




4® 

0.8 

— 



_ 

_ 

_ 

_ 

1.3 

2 

V 




5® 

1 

- 

- 

- 

- 

1.5 

2 

- 

- 

- 





1.2® 

0.2 

- 

0.15 

0.5 

- 

0.15 

0.5 

- 

0.15 

0.5 


VQB(sat) 



3® 

0.6 



0.25 

1 



_ 

_ 

_ 



_ 




4® 

0.8 




— 

— 

- 

- 

0.5 

3 

V 



1 

5® 

1 

- 

- 

- 

- 

0.8 

3 

- 

- 

- 


*^obo 

(VcB=10V, f = 1MHz) 



1 



- 

150 

- 


150 

- 

- 

150 

PF 

II 

_» ZT 

I 

10 


0.2 


1 

7 

- 

1 

7 

- 

1 

7 

- 


'S/b 















(Pulse duration (non- 
repetitive) = 1 s) 

50 




0.9 



0.9 



0.9 



A 

Es/b 

(RB = 50n, L=100 aH) 


-4 

3 


0.45 

- 

- 

0.45 

- 

- 

0.45 

- 

- 

mj 

td' 



1.2 

0.2 

- 

0.02 

- 

- 

0.02 

- 

- 

0.02 

- 





1.2 

0.2 

- 

0.3 

0.75 

- 

0.3 

0.75 

- 

0.3 

OJs' 

MS 

ts' 



1.2 

0.2 


2.8 

5 

- 

2.8 

5 

- 

2.8 

5 




1.2 

0.2 


0.3 

0.75 

- 

0.3 

0.75 

- 

0.3 

0.75 


f>0JC 

20 


2.25 


' ' '1 

- 

3.9 

- 

- 

3.9 

- 

- 

3.9 

°c/w 


*2N-series types in accordance with JEDEC registration data format (JS-6, RDF-1). 

® Pulsed; pulse duration < 350 jUs, Duty factor = 2%. 

^CAUTION: The sustaining voltages MUST NOT be measured on a curve tracer. 

‘=Vcc = 250V, Ibi -Ib2- 
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COL>L€.CTQR CURRENT (Ec A ^ COLLECTOR CURRENT (Xc? 


POWER TRANSISTORS 


2N6077-2N6079 


»ULSt OREH/mON* 



ttCt-l»022 


Fig. 1 • Maximum operating areas for all types. 



taci'ifoai 

Fig. 4 - Maximum operating areas for all types. 



Fig. 2 - Typical normalized dc beta 
characteristics for all types. 


normalized DC FORWARD-CURRENT 
TRANSFER RATIO (hFE> 

COLLECTOR -TO-E 

HITTER VOLTAGE 

1 1 

(VcEl- 

5V 1 

■ 

r 



^25 »C^ 




75 ^ w 

, X 1 IV 

CASE temperature! 
[ . ITc’l-ZS:.^ , fv 














I i 

i 

^-55*^ 


\ 



OW 

-30Sf 


1 V 

i ; : 



3 





1. 





^ I 

0 

0.01 

4 6 a I Z 4 S 8 ' 

0.1 1 
COLLECTOR CURRENT del- 

6 

A 

92CS- 

B 

10 

9029 


Fig. 3 - Typical normalized dc beta 
characteristics for all types. 

Note (Figs. 2 & 31: To estimate mm., max. hpg at any current and 
temperature, Tiad normalized dc (orward-current transfer ratio and 
multiply by min., max. specifications given in Electrical Character- 
istics Chart. 



BASE-TO-EMITTER VOLTAGE t V b^I— V 

•zs$-4oraRi 

Fig. 5 - Typical transfer characteristics 
for all types. 



characteristics for all types. 
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POWER TRANSISTORS 


2N6077-2N6079 




0 I 2 3 4 5 


COLLECTOR CURRENT (Tc)— A 

V2CS-I9030 



Fig. 7 - Typical output characteristics 
for all types. 


Fig. 8 Typical storage-time characteristics 
for all types (with constant forced 
gain). 


Fig. 9 - Typical rise-time characteristic 
for all types. 





Fig. 10 - Typical output characteristics 
for all types. 


Fig. 1 1 - Typical storage-time characteristics 
for all types (with constant-base 
drives). 


Fig. 12 - Typical delay-time characteristic 
for all types. 



92CS-I90SS 

Fig. 13 - Typical fall-time characteristic 
for all types. 
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POWER TRANSISTORS 

2N6098-2N6103, RCA3055 


High-Current Silicon N-P-N VERSAWATT Transistor 

Features: 

Designed for Medium-Power Linear and Switching Service 
in Consumer, Automotive, and Industrial Applications 


These RCA types are hometaxial-base 
silicon n-p-n transistors. Types 2N6098, 
2N6100, and 2N6102 have formed emit- 
ter and base leads for easy insertion Into 
TO-66 sockets. Types 2N6099, 2N6101, 
and 2N6103 are electrically identical to 
the 2N6098, 2N6100, and 2N6102, re- 
spectively. 


These new VERSAWATT package transis- 
tors differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. They are intended for a wide 
variety of medium-power switching and 
linear applications, such as series and 
shunt regulators, solenoid drivers, motor- 
speed controls, inverters, and driver and 
output stages of high-fidelity amplifiers. 


Low saturation voltage — 

VQg(sat) = 1 V max. at Iq = 4 A 
(2N6098, 2N6099) 

= 1 V max. at Iq = 5 A 
(2N6100, 2N6101) 

= 1 V max. at Iq = 8 A 
(2N6102, 2N6103) 

■ VERSAWATT Package 

■ Maximum safe-area-of-operation curves 

■ Thermal-cycle rating curve 

TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 

•COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With external base-toemitter resistance (Rgg) = lOOfZ , 

* With base open 

With base reverse-biased V/gg = — 1.5 V 

•EMITTER-TO-BASE VOLTAGE 

•COLLECTOR CURRENT (Continuous) 

•BASE CURRENT 

TRANSISTOR DISSIPATION; 

* At case temperatures up to 25°C 

At ambient temperatures up to 25°C 

* At case temperatures above 25°C, derate linearly ... 
At ambient temperatures above 25°C, derate linearly . , 

•TEMPERATURE RANGE; 

Storage & Operating (Junction) 

•LEAD TEMPERATURE (During Soldering); 

At distance ^ 1.8 in. (3.17 mm) from case of 10 s max. 


VCBO 


2N6102 2N6098 2N6100 RCA3055 

2N6103 2N6099 2N6101 


45 70 


100 V 


Vcer(sus) 

VcEO<sus) 

VcEV<sus) 

vebo 

ic 

■b 

Pt 


45 65 

40 60 

5 8 

16 10 


75 70 

70 60 

90 

8 7 

10 15 


75 75 75 

1.8 1.8 1.8 

0.6 

0.0144 


V 

V 

V 

V 
A 
A 

W 

W 

W/°C 

W/°C 


235 


• 2N-Series types in accordance with JEDEC registration data format JS-6 RDF-2. 



a fCASEi TOilPHRAi . 

o 4 ‘ 4CURV€S-jMU>T-tBE-4E*^T€4Li 

a: WITH INCREASE IN fEMPEfi 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)” V 


92CS-I7954 


Fig. 1 — Maximum safe operating areas for 2N6098-2N61 03, inclusive. 


B 



./I 


o 




BOTTOM VIEW 


JEDEC TO-220AA 
2N6098, 2N6100, 2N6102 

(See dimensional outline “R”.) 



92CS-I7955 


Fig. 2 — Thermal-cycling rating for all types. 


10 

T 

§ » 

Hill llllii llilliiiiillli 
lily illy III lililiilliiiilii 

i 6 

I • 

i 

2 

::: ::: ::: : :: ::: ::::: :::::::::::::::::::::::::::: 

::: ::: ::: : :: ::: ::::: 


0 os I L5 2 


BASE-TO-EMITTER voltage (Vbc)-V 

92CS -19967 

Fig. 3 — Typical transfer characteristics for 
all types. 
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POWER TRANSISTORS 


2N6098-2N6103, RCA3055 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq)= 25°C Un/ess Otherwise Specified 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6102 

2N6098 

2N6100 


UNITS 


SYMBOL 

V 

dc 

A dc 

2N6103 

2N6099 

2N6101 





VCE 

Veb 

•c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 




40 

1.5 



_ 

2 

— 

— 

— 

— 

— 

— 


« 

'CEX 

65 

75 

1.5 

1.5 



— 

— 

— 

2 

— 

2 

— 

— 




100 

1.5 



- 

- 

- 

- 

- 

- 

- 

5 

mA 

















40 

1.5 



— 

10 

— 

— 

— 

— 

— 

— 


» 

'CEX- 

65 

1.5 



- 

- 

- 

10 

- 

- 

- 

- 



(Tc= 150°C) 

75 

1.5 



- 

- 

- 

- 

- 

10 

- 

- 



100 

1.5 



- 

- 

- 

- 

- 

- 

- 

30 




30 



0 

— 

2 

— 

— 

— 

- 

— 

0.7 


» 

'CEO 

' 50 



0 

- 

- 

- 

2 

- 

- 

- 

- 

mA 


60 



0 

- 

- 

- 

- 

- 

2 

- 

- 


* 

'ebo 


5 

7 

0 

0 


- 

1 

- 

- 

- 

- 

- 

5 

mA 



8 

0 


- 

- 


1 

- 

1 

- 

- 



Vcer(sus) 
RBE = ioon= 



0.2 


45 

- 

65 

- 

75 

- 

70 

- 


» 




0.2 

0 

40 

- 

60 

- 

70 

- 

60 

- 

V 


Vqev(sus)® 


1.5 

0.1 


- 

- 

- 

- 

- 

- 

90 

- 




4 


4 


- 

- 

20 

80 

- 

- 

20 

70 




4 


5 


- 

- 

- 

- 

20 

80 

- 

- 


* 

hpE“ 

4 


8 


15 

60 

- 

- 

- 

- 

- 

- 



4 


10 


- 

- 

5 

- 

5 

- 

5 

- 




4 


16 


5 

- 

- 

- 

- 

- 

- 

- 




4 


4 


- 

— 

— 

1.7 

— 

- 


1.8 


* 

Vbe" 

4 


5 


- 

- 

- 

- 

- 

1.7 

- 

- 

V 



4 


8 


- 

1.7 

- 

- 

- 

- 

- 

- 






4 

0.4 

— 

— 

— 

— 

_ 

_ 

— 

1.1 


« 

VQE(sat)® 



10 

2 

- 

- 

- 

2.5 

- 

2.5 

- 

- 

V 





16 

3.2 

- 

2.5 

- 

- 

- 

- 

- 

- 



Is/b'’ (t>1s) 

60 




- 

- 

- 

- 

- 

- 

1.2 

- 

A 


^hfe 

4 


1 


- 

- 

- 

- 

- 

- 

10 

- 

kHz 

« 

*^fe 

4 

f=1 kHz 

0.5 


15 

- 

15 

- 

15 

- . 

15 

120 


» 

|hfel 

4 

f= 

ailVIHz 

0.5 


8 

28 

8 

28 

8 

28 

8 

— 



fejc 





- 

1.67 

- 

1.67 

- 

1.67 

- 

1.67 

°c/w 







- 

70 

- 

70 

- 

70 

- 

70 


*2N-series types In accordance with JEDEC registration data format (JS-6, RDF-2) 
® Pulsed, pulse duration = 300 jUs, duty factor = 0.018 
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POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N8473-2N8478, 41500, 41501 


Epitaxial-Base, Silicon N-P-N andP-N-P VERSAWATT 
Transistors 

General-Purpose Medium-Power Types for Switching and Amplifier Applications 


RCA 2N6106-2N6111, 2N6288-2N6293, 
and 2N6473-2N6476, 41500 and 41501 
are epitaxial-base silicon transistors sup- 
plied in a VERSAWATT package. The 
2N6288-2N6293, 2N6473, 2N6474, and 
41500 are n-p-n complements of p-n-p 
types 2N6106-2N6111, 2N6475, 2N6476, 
and 41501, respectively. All these transis- 
tors are intended for a wide variety of 
medium-power switching and amplifier 


applications, such as series and shunt 
regulators and driver and output stages 
of high-fidelity amplifiers. 

The 2N6289, 2N6291, and 2N6293 n-p-n 
types and 2N6106, 2N6108, and 2N6110 
p-n-p devices fit into TO-66 sockets. The 
remaining types are supplied in the JEDEC 
TO-220AB straight-lead VERSAWATT 
package. 


Features: 

■ Low saturation voltages 

■ VERSAWATT package 

■ Complementary n-p-n and p-n-p types 

■ Thermal-cycling ratings 

■ Maximum safe-area-of-operation 
curves specified for dc operation 



Fig. 1 - Thermal-cycling ratings for 
all types. 


TERMINAL DESIGNATIONS 



92CS-27520 

BOTTOM VIEW 

JEDEC TO-220AA 
2N6106, 2N6108, 2N61 10 
2N6289, 2N6291 , 2N6293 


(See dimensional outline “R".) 



JEDEC TO-220AB 
2N6107, 2NB109, 2N6111. 


2N6473. 2N6474, 2N6475. 
2N6476,41500, 41501 

(See dimensional outline “S”.) 


2N6288 
N-P-N 2N6289 


2N6290 2N6292 

2N6291 2N6293 2N6473 2N6474 41500 


MAXIMUM RATINGS, Absolute-Maximum Values: P-N-P 

•COLLECTOR-TO-BASE VOLTAGE VcBO 

♦COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-supply resistance (Hqq) = lOOQ, 

and base supply voltage (Vbb^ "^0 ^CEX 

With base open = 0 V Vqeo 

♦EMITTER-TO-BASE VOLTAGE. VebO 

•COLLECTOR CURRENT (Continuous) 

At case temperature ^ 106°C Iq 

♦BASE CURRENT (Continuous) 

At case temperature ^ 130°C Ig 

TRANSISTOR DISSIPATION: P-|- 


At case. temperatures up to 25°C . . . 

* At case temperatures up to 106°C 

At ambient temperatures up to 25°C 

At case temperatures above 25°C 

• At case temperatures above 100°C 

At ambient temperatures above 25°C ; 

•TEMPERATURE RANGE: 

Storage and Operating (Junction) 

•LEAD TEMPERATURE (During Soldering): 

At distance ^1/8 in. (3.1 7 mm) from case for 10 s max. . 


2N61104 

2N61114 

2N61084 

2N61094 

2N61064 

2N61074 

2N64754 

2N6476^ 

415014 

40 

60 

80 

110 

130 

35 

40 

60 

80 

110 

130 

35 

30 

50 

70 

100 

120 

25 

5 

5 

5 

5 

5 

3 

7 

7 

7 

4 

4 

7 

3 

3 

3 

2 

2 

3 

40 

40 

40 

40 

40 

40 

16 

16 

16 

16 

16 

16 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Derate linearly at 0.32 W/°C 
Derate lineraly at 0.32 W/°C 
Derate linearly at 0.0144 W/°C 


-65 to 150 — °C 

- 235 °C 


• 2N-Series types in accordance with JEDEC registration data format (JS-6, RDF-2) ♦For p-n-p devices; voltage and current values are negative 
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POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Unless Otherwise Specified 



TEST CONDITIONS^ 

LIMITS 







2N6292 

2N6290 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6293 

2N6291 

UNITS 


y 

dc 

A 

2N6106^ 

2N6108> 





2N6107* 

2N6109^ 



Vce 

Vbe 

'c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 


'CER 

75 




- 

0.1 

- 

- 


(Bbe = loom 

55 




- 


- 

0.1 

mA 










(Tc= 150°C) 

70 

50 




— 

2 

— 

~2 



75 

-1.5 



_ 

0.1 

_ 

_ 


'CEX 

56 

-1.5 



- 

- 

- 

0.1 

mA 










(Tc = 150°C) 

70 






2 

■ 




50 

mm 



- 


- 

2 





40 









^B|B| 

mA 

'CEO 

60 




- 

Bi 

- 


'ebo 


-5 

0 


- 

1 

- 


mA 

^CEO^sus) 



0.1“ 

0 

70 

- 

50 

- 

V 

Vcer(sus) 

(Rre “ 10012) 



0.1 


80 


60 


. 

V 




^B 


30 

150 

- 

- 


hFE 





- 

- 

30 

150 



HDI 


BH 


2.3 

■- 

2.3 

- 


Vbe 2N6292, 2N6293 



EB 


- 

1.5 

- 

- 


2N6290, 2N6291 





- 

- 

- 

1.5 

V 

All Types 

■■ 




- 

3 

- 

3 






0.2 

- 

1 

- 

- 


VcE(sat) 




0.25 

- 

- 

- 

1 

V 





3“ 

- 

3.5 

- 

3.5 


^fe 

{f = 50kHz) 

B 


0.5 


20 

- 

20 

- 


2N6290 - 2N6293 

■ 




n 

_ 

n 


MHz 

2N6106-2N6109 






- 

■I 

_ 


|hfe| 










(f = 1 MHz) 










2N6290-2N6293 

4 


0.5 


4 

_ 

4 

_ 


2N6106-2N6109 

-4 




10 

- 

10 

- 


Cpbo 

(f = 1 MHz, VcB= 10 V) 



0 


- 

250 

- 

250 

pF 

RflJC 





- 

3.125 

- 

3.125 

°c/w 















— 

70 

— 

70 


“Pulsed; pulse duration = 300 jits, duty factor = 0.018. ^For p-n-p devices, voltage and current values are negative 

*ln accordance with JEDEC registration data format (JS-6 RDF-2). 

CAUTION: The sustaining voltages Vqeq(sus) and Vqer(sus) MUST NOT be measured on a curve tracer. 
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POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 

E LECTR ICA L CHAR ACTE R ISTICS, A t Case Temperature (Tq) = 25° C Unless Otherwise Specified 



TEST CONDITIONS^ 

LIMITS 1 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6474 

2N6473 

41500 

UNITS 


V dc 

A dc 

2N6476^ 

2N6475^ 

41501 ♦ 


< 

o 

m 

Vbe 

•c 

‘b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



30 









0.25 


•CER 

120 




_ 

0.1 



_ 



(RbE = 1000) 

100 




- 


- 

0.1 

- 

- 

mA 

(Tq= 100°C) 

120 

100 




— 

2 

— 

2 

— 

— 



120 

-1.5 



_ 

0.1 

_ 

_ 

_ 

_ 


•CEX 

100 

-1.5 



- 

- 

- 

0.1 

- 


mA 












(Tq = 100°C) 

120 

-1.5 





2 










100 

-1.5 



- 


- 

2 

- 

- 



60 



0 

_ 

1 

_ 



_ 



mA 

'CEO 

50 



0 

- 


- 

1 

- 

- 



-5 

0 



1 


1 



mA 

'ebo 


-3 

0 


- 


- 


- 

1 

VCE0^5*Js) 



0.1^ 

0 

120 

- 

100 

- 

25 

- 

V 

Vcer(sus) 
(RbE = 100O) 



0.1 


130 

- 

110 

- 

35 

- 

V 


4 


ia 


- 

- 


- 

25 

- 


hFE 

4 


1.5^ 


15 

150 

15 

150 

- 

- 


2.5 


4^ 


2 

- 

2 

- 

- 

- 



4 


la 


- 

- 

- 

- 

- 

1.5 


Vbe 

4 


1.5^ 


- 

2 

- 

2 

- 

- 

V 

2.5 


4® 


- 

3.5 

- 

3.5 

- 

- 





1® 

0.1 


- 

- 

- 

- 

1 


VQE(sat) 



1.5^ 

0.15 

- 

1.2 

- 

1.2 

- 

- 

V 




4^ 

2 

- 

2.5 

- 

2.5 

- 

- 


^fe 

(f = 50kHz) 

4 


0.5 


20 

- 

20 

- 

20 

- 


^T 












41500, 2N6473, 2N6474 

4 


0.5 


4 

- 

4 

- 

4 

- 

MHz 

2N6475,2N6476 

-4 


-0.5 


5 

- 


- 

- 

- 


1 *^fel 












(f = 1 MHz) 












41500, 2N6473,2N6474 

4 


0.5 


4 

— 

4 

_ 

4 

_ 


2N6475, 2N6476 

-4 


-05 


5 

- 

5 

- 

- 

- 


^obo 












(f=1MHz, VcB = 10 V) 



0 


- 

250 

- 

250 

- 

250 

pF 

R0JC 





- 

3.125 

- 

3.125 

- 

3.125 

“c/w 












f>0JA 





— 

70 

— 

70 

— 

70 



®Pulsed; pulse duration = SOOjLis, duty factor = 0.018. ^For p-n-p devices, voltage and current values are negative. 

*2N-serles types in accordance with JEDEC registration data format (JS*6 RDF-2). 

CAUTION: The sustaining voltage Vq^q^sus) and Vqer(sus) MUST NOT be measured on a curve tracer. 
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POWER TRANSISTORS - 

2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Un/ess Otherwise Specified 



CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS^ 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6288 

2N6289 

2N6110^ 

2N6111^ 

< 

o 

m 

< 

OD 

m 

'c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 


Collector-Cutoff Current: 












With external base-to-emitter 












resistance (Rbe^ ^ ^ 

'CER 

35 




- 

0.1 

- 

-0.1 

mA 


With (Rbe> = 100 n and 











Tq = 150°C 


30 




- 

2 

- 

-2 


« 

With base-emitter junction 












reverse-biased 

'CEX 

37.5 

-1.5 



- 

0.1 

- 

-0.1 

mA 

♦ 

With base-emitter junction 












reverse-biased and 












Tc=150°C 


30 

-1.5 



- 

2 

- 

-2 


♦ 

With base open 

'CEO 

20 



0 

- 

1 

- 

-1 

mA 

* 

Emitter-Cutoff Current 

'ebo 


5 

0 


- 

1 

- 

-1 

mA 


Collector-to-Emitter 












Sustaining Voltage: 











* 

With base open 

VcEo's^s) 



0.1® 

0 

30 

- 

-30 

- 

V 


With external base-to 












emitter resistance 

Vcer(sus) 



0.1 


40 

- 

-40 

- 

V 


(Rbe> = 100 n 











♦ 

DC Forward Current 


4 


3® 


30 

150 

30 

150 



Transfer Ratio 

hpE 

4 


7® 


2.3 

- 

2.3 

- 


♦ 

Base-to-Emitter Voltage: 












2N6288, 2N6289 

< 

CD 

m 

4 


3® 


- 

1.5 

- 

- 

V 


All Types 


4 


7® 


- 

3 

- 

3 


♦ 

Collector-to-Emitter 

VQB(sat) 



3® 

0.3 

- 

|.i 

- 

-1 



Saturation Voltage 



7® 

3 

- 

3.5 

- 

-3.5 

V 

♦ 

Common-Emitter, Small- 












Signal, Forward-Current 












Transfer Ratio: 












f = 50 kHz 

*^fe 

4 


0.5 


20 

- 

20 

- 



Gain-Bandwidth Product: 












2N6288-2N6289 

It 

4 


0.5 


4 

- 

- 

- 

MHz 


2N6110-2N6111 


-4 


-0.5 


- 

- 

10 

- 


* 

Magnitude of Common- 












Emitter, Small-Signal, Forward- 












Current Transfer Ratio: 





1 







f = 1 MHz 

hfel 











2N6288-2N6289 

' 1 

4 


0.5 


4 

- 

4 

- 



2N6110-2N6111 


-4 


-0.5 


- 

- 

10 

- 


* 

Col lector-to- Base Capacitance: 












f= 1 MHz, VcB= 10 V 

^obo 



0 


- 

250 

- 

250 

PF 


Thermal Resistance: 







. 





Junction-to-Case 

^0JC 





- 

3.125 

- 

3.125 

°C/W 


Junction-to- Ambient 

^0JA 





- 

70 

— — i 

- 

70 



^Pulsed: Pulse duration = 300 ps, duty factor = 0.018. ^For p-n-p devices, voltage and current values are negative. 

*ln accordance with JEDEC registration data format (JS-6 RDF-2). 

CAUTION: The sustaining voltage VQgp(sus) MUST NOT be measured on a curve tracer. 
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COLLECTOR CURRENT (Ic)~ 


POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 


CASE TEMPERATURE (Tc)-25*C 



30 -35 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 

92CS-2 

Fig. 2 - Maximum operating areas for 2N6106—2N61 1 1 and 4 1501. 




COLLECTOH CURRENT (Ic)-A 92CS-2TTO) 

Fig. 4 • Typical gain-bandwidth product for 
2N6106-2N61 1 1, 2N6475, 2N6476. 
and 41501. 



collector current trc)-A „cs TTSJO 

Fig. 5 - Typical gain-bandwidth product for 
2N6473 and 2N6474. 




COLLECTOR -TO -EMITTER VOLTAGE (Vce)“V 


Fig. 3 - Maximum operating areas for 2N6475—.2N6476. 



Fig. 6 - Typical gain-bandwidth product for 
2N6288-2N6293, and 4 1500. 


COLLECTOR-TO-EMITTER VOLTAGE (VrF) ‘-4 V 



•ASC-TO-EMITTER VOLTAOE(V,j) — V 

•ECt-ltOK 

Fig. 7 - Typical transfer characteristics for 
2N6106-2N61 1 1. 









COLLECTOR CURRENT 


POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 



COLLECTOR-TO- EMITTER VOLTAGE (Vce> 


5.7 10 2530 40 50 70 100 

COLLECTOR-TO- EMITTER VOLTAGE (Vce)--V 


Fig. 8 - Maximum operating areas for 2N6288—2N6293 and 4 1500. 



BASE-TO-EMITTER VOLTAOE(Vbe) —V 

•KS-» 

Fig. 10 - Typical transfer characteristics for 
2N6473 and 2N6474. 


COLLECTOR- TO-EMITTER VOLTAGE 



Fig. 1 1 - Typical transfer characteristics for 
2N6475 and 2N6476. 












Collector current (i,- i 


POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 



Fig. 14 - Typical dc beta characteristics for 
2N6475 and 2N6476. 


■i'OOO, 

e * 

s; loo 

<n • 

5 • 

E * 

1 10 

COLLECTOR -TO -EMITTER VOLTAGE (Vcel*-4V | 
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CASE TE 

MPE 

Ri 


URE(Tr.)-l2 

5*C^ 
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V • 
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-10 


COLLECTOR CURRENT dc* 

92C$-2S»50 

Fig. 15 - Typical dc beta characteristics for 
41501. 



Fig. 16 - Typical dc beta characteristics for 
2N6288-2N6293, and 41 500. 



Fig. 17 - Maximum operating areas for 
2N6473-2N6474. 



Fig. 20 - Typical transfer characteristics for 
2N6288-2N6293, and 41500. 



Fig. 18 - Maximum operating areas for 
2N6475 and 2N6476. 



92CS-23933 

Fig. 21 - Typical transfer characteristics for 
41501. 



Fig. 19 - Maximum operating areas for 
2N6288-2N6293. 



Fig. 22 - Typical input characteristics for 
2N6106-2N61 1 1, 2N6475, and 
2N6476. 



•KS- 22932 

Fig 23 - Typical input characteristics for 
2N6473 and 2N6474. 



32CS-2595I 


Fig. 24 - Typical input characteristics for 
41501. 


COLLECTOR -TO -EMITTER VOLTAGE |Vc£)V^Vf 



OI OS I 1.5 2 

BASE-TO- EMITTER VOLTAGE (VqeI-V 

92CS-225 


Fig. 25 • Typical input characteristics for 
2N6288-2N6293. 





POWER TRANSISTORS 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476, 41500, 41501 



COLLECTOR -TO -EMITTER VOLTAGE (Vce) — V 

t2C5-l96r3RI 

Fig. 26 - Typical output characteristics for 
2N6288-2N6293, and 4 1500. 



92CS-ISOI9AI 


Fig. 27 - Typical output characteristics for 
2N6106-2N6111. 



MCS-Z29SS 

Fig. 28 - Typical output characteristics for 
2N6473 and 2N6474. 



WCS‘22S34 

Fig. 29 - Typical output characteristics for 
2N6475 and 2N6476. 



92CS-259B2 

Fig. 30 - Typical output characteristics for 
41501. 
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POWER TRANSISTORS 


2N6121-2N6123, 2N6124-2N6126 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 


Features: 

■ Low saturation voltages 

■ VERSAWATT package 

■ Complementary n-p-n and 
p-n-p types 

■ Thermal-cycling ratings 

■ Maximum safe-area-of- 
operation curves specified 
for dc operation 


The RCA-2N6121, 2N6122, and 2N6123 
are epitaxial-base n-p-n transistors. The 
2N6124, 2N6125, and 2N6126 are epitaxial- 
base p-n-p transistors. They are complements 
to 2N6121, 2N6122, and 2N6123, re- 
spectively. 


All types utilize the JEDEC TO-220AB 
(RCA VERSAWATT) plastic package. 

All these transistors are intended for a wide 
variety of medium-power switching and 
amplifier applications, such as series and 
shunt . regulators and driver and output 
stages of high-fidelity amplifiers. 


MAXIMUM Absolute-Maximum Values: 

N-P-N 2N6121 2N6122 2N6123 

P-N-P 2N6124# 2N6125* 2N61264 

* VcBO 60 80 V 

* VCEO^^*^^^ ^ 

• Vebo 5 V 

• If 4 A 

• IB 1 A 

* Tq>25°C 40 W 

Tc'>25°C <100°C 16 W 

Tq> 25°C Derate linearly 0.32 W/°C 

T^<25°C 1.8 W 

T^>25°C Derate linearly 0.0144 W/°C 

• T„g,Tj -6Bto160 »C 

* Tl 

At distances ^1/8 in. (3.17 mm) from case 

for 10 s max 235 - ... - . °C 

♦ In accordance with JEDEC registration data. ♦ For p-n-p devices, voltage and current values are negative. 



COLLECTOR -TO -EMITTER VOLTAGE IVcgHV 

92CM-3IIOO 


Fig. 1 — Maximum operating areas for all types. 


TERMINAL DESIGNATIONS 



92CS-275I9 

JEDEC TO-220AB 
(See dimensional outline “S”.) 



•tC»-SM4S 

Fig. 2 — Current derating curves for all types. 
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POWER TRANSISTORS 


2N6121-2N6123, 2N6124-2N6126 


ELECTRICAL CHARACTERISTICS At Case Temperature (Tq) = 25^C 
Unless Otherwise Specified 




TEST CONDITIONS^ 

LIMITS 





CURRENT 

2N6121 

2N6122 

2N6123 



CHARAC- 

noon 

A dc 

2N6124^ 

2N6125^ 

2N6126^ 

UNITS 


TERISTIC 

< 

0 

m 


D 

Q 


MAX. 


MAX. 

MIN. 

MAX. 




45a 

■ 

B 

■ 

B 

0.1 

B 

_ 

B 

_ 



•CBO 

60a 

■ 



B 

- 

B 

0.1 

B 

- 




80a 

■ 

fl 

B 

B 

- 

B 

- 

B 

0.1 


.* 

•CEX 

45 


fl 

■ 

B 

0.1 

B 

- 

B 

_ 




60 

BE 

B 

B 

B 

- 

B 

0.1 


- 




80 

Be 

B 

B 

B 

- 

B 

- 

B 

0.1 

mA 



45 

BE 

B 

BI 

B 

2 

B 

_ 

B 

_ 


Tc= 1250c 

60 

Be 

B 

B 

B 

- 

B 

2 

B 

— 




80 

Bi 

B 

B 

B 

- 

B 

- 

B 

2 


* 

'CEO 

45 

■ 

B 

0 

B 


B 

BI 

B 





60 


B 

0 

B 


B 







80 

m 

B 

0 

B 

H 

B 

Hi 

B 

H 



'ebo 


B 

B 


- 

BI 

- 

1 

- 

1 


* 

VcEO 



QH 


m 

- 

60 

- 

80 

- 

V 

□ 

hpE 

2 

BI 


B 

25 

100 

25 

100 

HBH 

80 


1 


2 

B 


B 

10 

- 

10 

- 

B 

- 



VbE 

2 


[S 


- 

1.2 

- 

1.2 

- 

1.2 

\/ 


VQglsat) 



1.5c 

0.15 

B 

IQ9 

B 

0.6 

B 

0.6 






4C 

1 

Hi 

BI 


1.4 

B 

1.4 


1 


4 


1 


B 

- 

B 

- 

B 

~ 

■ 

* 

hfe (f=1 kHz) 

2 


0.1 


B 

- 

B 

- 

m 

■ 

■ 


R0JC 





- 

3.125 

- 

3.125 

- 

3.125 

OC/W 


* In accordance with JEDEC registration data, 
b CAUTION: The sustaining voltage Vq^qIsus) 
MUST NOT be measured on a curve tracer. 



BASE-TO- EMITTER VOLTAGE (Vqe)-V 


Fig. 4 — Typical input characteristics for all types. 


®VcB value. 

® Pulsed: Pulse duration = 300^*, duty factor = 0.018. 
^For p-n-p devices, voltage and current values are 
negative. 



02 0.4 

BASE -TO- EMITTER VOLTAGE (V^e) —V 

ncB-nns 

Fig. 5 — Typical transfer characteristics for all types. 



COLLECTOR CURRENT tlc)-A ,jcs-l»67< 

Fig. 6 — Typical gain-bandwidth product. 



Fig. 7 — Circuit used to measure sustaining voltage 
for all types. 



(Vce)-V 

92CS-3II0I 


Note: 

Curve will be inverted and polarity reversed. 
The sustaining voltage, Vqfo(sus), is 
acceptable when the traces fall to the right 
and above the designated points: 

Point A; 2N6121, 2N6124 
Points: 2N6122, 2N6125 
Point C: 2N6123, 2N6126 


Fig. 8 - Oscilloscope display for measurement of 

sustaining voltage {test circuit shown in Fig. 7). 
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POWER TRANSISTORS 


2N6129-2N6131, 2N6132-2N6134 


Epitaxial-Base, Silicon N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 


Features: 

m Low saturation voltages 

■ VERSAWATT package 

■ Complementary n-p-n and 
p-n-p types 

■ Maximum safe-area-of- 

operation curves 


The RCA-2N6129, 2N6130, and 2N6131 
n-p-n transistors and their complementary 
p-n-p types, 2N6132, 2N6133, and 2N6134, 
respectively, are epitaxial-base tran- 
sistors intended for a wide variety of 
medium-power switching and amplifier 


applications, such as series and shunt 
regulators, and driver and output stages 
of high-fidelity amplifiers. 

All types utilize the JEDEC TO-220AB 
(RCA VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


N-P-N 2N6129 
P-N-P 2N6132B 


2N6130 

2N6133B 


2N6131 

2N6134B 


* VcBO 

* VcEO(sus) 

* VebO 

* 'C 

* Ib 

* PT 

* Tc =25»C 

* Tc =100“C 

* Tc>25«C 

Tstg.Tj 

* Tl 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max 


40 

40 


50 W 

20 — W 

Derate linearly 0.4 W/®C 

65 to -f150 OC 


60 80 V 

60 80 V 

5 V 

7 A 

3 A 


235 


»C 


* In accordance with JEDEC registration data. 

B For p-n-p devices, voltage and current values are negative. 


a CASE TEMPERATURE(Tc)-25*( 
(CURVES MUST BE DERATED 
6 LINEARLY WITH INCREASE 


IN TEMPERATURI 



468, 0 2 ^ 68 100 2 “<6 8,ooO 

COLLECTOR-TO-EMITTER VOLTAGE(Vq£)- V 


92CM-32564 


TERMINAL DESIGNATIONS 


C 

(FLANGE) 


92CS-275I9 


JEDEC TO-220AB 


(See dimensional outline “S”.) 



BOTTOM VIEW 



»2CS-Z2S49 

Fig. 2— Current derating curves for ail types. 



Fig. 1— Maximum operating areas for 
ail types. 


Fig. 3— Typical dc beta characteristics for 
all types. 
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POWER TRANSISTORS 


2N6129-2N6131, 2N6132-2N6134 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25 "C 
Unless Othemise Specified 



Test Conditions ■ 

Umits 



Voitage 

Current 

2N6129 

2N6130 

2N6131 


Charac- 

Vdc 

Ado 

2N6132B 

2N6133B 

2N61341 

Units 

teristic 


Vbe 

ic 

■1 

Min. 

Max. 

iBBl 


Min. 

Max. 



Esa 

WKM 

BB| 

Bl 

BB 

0.1 

— 

— 

B 

• — 


ICBO 

H 


■ 

■ 


— 

— 

0.1 


— 



ESI 



■ 

Ki 

— 

. — 

— 


0.1 



Bl 



■ 


0.2 

B 

— 

B 

— 


ICEX 

H 

Bg 

■ 


IQ 

— 

H 

0.2 

g 

— 



n 

-1.5 


■ 


— 

Bl 



0.2 

mA 


ESI 

HB 


■1 


2 

B 

— 

B 

— 

Tc = 125»C 

m 

Bg 

■ 


H 

— 

B 

2 

B 




n 

-1.5 


■ 



Bl 

. — 

Bl 

2 




■BgB 

jgHB 

0 


2 

B 

— 

gBB 

— 


'CEO 

H 

■ 

m 

0 

H 

— 

B 

2 

g 

— 



IB 



0 


— 

Bl 

— 


2 


'EBO 


Si 

0 



1 


1 

- 

1 






0 

Bl 

— 

KM 

— 

mM 

— 

V 

hpE 

4 


2.5C 



100 

20 

100 


100 


4 


7C 


WBM 

— 

7 

— 

HI 

— 


Vbe 

Di 


KKjM 



BB 

— 

IBI 

— 

BBl 

n 

VcE(sat) 



Bi 

3 

-- 

mm 

— 

B 

— 

■Bl 

mi 

nnaHH 

B 


1 



B 

2.5 

- 

2.5 

- 

B 

hfe 

(f = 1 kHz) 

4 


0.1 


25 

- 

25 

- 

25 

- 


R0JC 





- 

ilCT 

- 

ilCT 

IB9 

IIBSI 

«c/w 


* In accordance with JEDEC registration data. 
CAUTION:, The sustaining voltage • 
VcEO(®“®) must not be measured on a 
curve tracer. 


® VcB value. 

c Pulsed: Pulse duration = 300 ns, duty factor 
= 0.018. 

■ For p-n-p devices, voltage and current 
values are negative. 



Fig. 4— Typical input characteristics for 
all types. 



Fig. 5— Typical transfer characteristics 
for all types. 




Fig. 6— Typical gain-bandwidth product. 


Fig. 7— Typical collector-to-emitter saturation 
voltage for all types. 






























































POWER TRANSISTORS 


2N6211-2N6214 


High-Voltage, Medium-Power Silicon 
P-N-P Transistors 


For Switching and Amplifier Applications 
In Military, Industrial, and Commercial Equipment 


Features: 

■ High voltage ratings; 

VceqIsus) = -400 V max. (2N6214) 
= -350 V max. (2N6213) 
= -300 V max. (2N6212) 
= -225 V max.(2N6211) 

■ Large safe-operating area 

■ Complements to 2N3585 transistor family 

■ Thermal-cycling rating 


RCA types 2N6211, 2N6212, 2N6213, and 2N6214* are 
epitaxial silicon p-n-p transistors with high breakdown-voltage 
ratings and fast switching speeds. They are supplied in the 
popular JEDEC TO-66 package; they differ in breakdown- 
voltage ratings and leakage-current values. 

• Formerly RCA Dev. Nos. TA7719, TA7410, TA8330, and TA8331, 
respectively. 

MAXIMUM RAT\NGS. Absolute-Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE; 

With base open 

With external base-to-emitter resistance (R0 e) = 50 ... 

With base-emitter junction reverse-biased (Vg^ 1-5 V) . . 

‘EMITTER-TO-BASE VOLTAGE 

•COLLECTOR CURRENT (Continuous) 

•base current (Continuous) 

TRANSISTOR DISSIPATION: 

At case temperatures up to 100°C and Vq^ up to 50 V .. 
At case temperatures up to 25°C and V^g up to 40 V ... 
At case temperatures up to 25°C and V^g above 40 V ... 

At case temperatures above 25°C 

•TEMPERATURE RANGE: 

Storage & Operating (Junction) 

‘LEAD TEMPERATURE (During Soldering); 

At distance > 1/32 in. (0.8 mm) fro m case for 10s max. .. 
*ln accordance with JEDEC registration data format (JS-6 RDF-1) 


Applications: 

■ Power-Switching Circuits 

■ Switching Regulators 

■ Converters 

■ Inverters 

■ High-Fidelity Amplifiers 


^CBO 

2N6211 

-275 

2N6212 

-350 

2N6213 

-400 

2N6214 

-450 

V 

VcEo<siJs) 

-225 

-300 

-350 

-400 

V 

Vcer(sus) 

-250 

-325 

-375 

-425 

V 

VcEx(sus) 

-275 

-350 

-400 

-450 

V 

'^EBO 

-6 

-6 

-6 

-6 

V 

'c 

-2 

-2 

-2 

-2 

A 

'b 

-1 

-1 

-1 

-1 

A 

Pt 

20 

20 

20 

20 

W 


35 

35 

35 

35 

W 


See Fig. 1 

Derate linearly to 200°C 


-65 to 200 °C 

230 ► °C 



TERMINAL DESIGNATIONS 



(See dimensional outline “N”.) 



92CS -19216 

Fig. 2 ■ Thermal-cycling rating chart for 
all types. 



Fig. 3 - Typical dc beta characteristic 
for all types. 


Fig. 1 - Maximum operating areas for all types. 


fZCS-lt220RI 
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POWER TRANSISTORS 

2N6211-2N6214 


electrical characteristics. At Case Temperature (Tc) “ 25®C Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 


Voltage 

Vdc 

Current 

Adc 

2N6211 

2N6212 

2N6213 

2N6214^ 

UNITS 



Q 

'b 

Min. 

mi 

Min. 

m 

Min. 

Max. 

Min. 

Max. 


Collector dutolf Current: 
With base open 

'CEO 

-150 


r 

0 

_ 

-5 


m 


-5 

_ 

-5 


With base-emitter junc- 
tion reverse- biased 

'CEV 

-250 

-315 

-360 

-410 

■ 

■ 


H 

m 

H 

g 

H 

-0.5 

H 

m 

mA 

With base emitter junc- 
tion reverse biased and 
= 100°C 

M 

1.5 

1.5 

1.5 

1.5 

■ 

■ 

H 

-5 

H 


H 

H 

H 

-10 

Emitter-Cutoff Current 

'ebo 


6 

O 



1 


Qgj| 




-0.5 


DC Forward-Current 
Transfer Ratio 

B 

■ 

■ 

-1 a 
-1» 
-1« 
-1^ 

B 

10 

100 

10 

100 

1 

100 

10 

100 

■ 

Collector to Emitter 
Sustaining Voltage 
With base open 


■ 

■ 

-0.2a 

0 

-225 

■ 

- 300 

■ 

||HI 

■ 

-400 


V 

With external base to 
emitter resistance 
(Rq^I - 50 S2 


■ 

■ 

-0.2a 


250 

■ 

-325 

■ 

-375 

■ 

-425 

■ 

With base emitter junc 
tion reverse biased and 
external base to emitter 
resistance (R0g ) 50 12 


■ 

1 5 

-0.2a 

■ 

n 

1 

350 

1 

400 

■ 

-450 


Emitter lo Base Voltage 

'^EBO 



■ 


■ 

■ 

6 


Bi 

- 

-6 

_ 

wa 

Emitter to Base Satura 
tion Voltage 

Veg(sat) 



B 

0 125 


1 4 


14 

■ 

- 1 4 

- 

-1.4 

B 

Collector to Emitter 
Saturation Voltage 

V^gisat) 

■ 





14 


16 

- 



B 

— 

Output Capacitance 
(f - 1 MHz) 

^obo 

-10 

<VcB» 


B 

BB 


220 


220 

- 

220 


220 

pF 

Second Breakdown 
Collector Current 
(Base forward biased) 

's/b 

-40 

■ 

■ 

■ 

0875 


-0.875 


-0.875 

- 

Hi 

■ 

BI 

■ 

Magnitude of Common 
Emitter, Small Signal, 
Short Circuit. Forward 
Current Transfer Ratio 
(f = 5 MHz) 

■ 

-10 

1 

0 2 


1 

1 

1 

1 

1 

1 

1 

B 

■ 

Saturated Switching Times 
Rise time 

Di 

^'cc- 

-200 V 


-1 

•Bi&»B2 

-0.125 

■ 

0.6 

■ 

D 

■ 

B 

B 

0.6 

ps 

Storage time 

m 

1 < 
o 

< 


-1 

'Bi&«B2 
-0 125 

- 

m 

- 

2.5 

- 

2.5 

- 

BBl 

Fall time 

»f 

^CC " 
-200 V 


-1 

-0 125 

- 

0.6 

- 

06 

- 

Bi 

- 

0.6 

Thermal Resistance 
(Jur>ction to-case) 

^0JC 

-10 


-1 



- 

5 

- 

5 

- 

5 

- 

5 

°C/W 


In accordance with JEDEC registration data format JS-6 RDF-1. 


*Pulsed, pulse duration = 300 /i s; duty factor < 2 %. 
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POWER TRANSISTORS 



»2C$-I92I«»1 


Fig. 4 - Maximum operating areas for 
all types. 



Fig. 5 - Typical gain-bandwidth product 
for all types. 




Fig. 7 - Typical storage-time characteristic 
for all types. 


Fig. 8 - Typical turn-on time and fall- 
time characteristics for all 
types. 


2N6211-2N6214 



0 -Q5 -I -1.5 -2 

COLLECTOR CURRENT He)— A 

•2CS- 1*296 


Fig. 6 - Typical saturation-voltage 
characteristics for all types. 


COLLECTOR -TO- EMITTER VOLTAGE lVrE>*-5V 



0 -0.5 -I -1.5 -2 -2.5 -3 

8ASE-TO- EMITTER VOLTAGE (Vbe» — V 

92CS- 13974 


Fig. 9 - Typical transfer characteristics 
for all types. 
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POWER TRANSISTORS 


2N6246, 2N6247, 2N6248, 2N6469, 2N6470, 2N6471, 2N6472 

Silicon N-P-N and P-N-P Epitaxial-Base High-Power 

Transistors Features: 


General-Purpose Types for Switching and Linear-Amplifier Applications 


RCA-2N6246, 2N6247, 2N6248, and 2N6469* are epitaxial- 


base silicon p-n-p transistors featuring high gain at high cur- 
rent. RCA-2N6470, 2N6471 , and 2N6472* are epitaxial-base 
silicon n-p-n transistors. They may be used as complements to 
the 2N6469, 2N6246, and 2N6247, respectively. All of these 
devices have a dissipation capability of 125 watts at case 
temperatures up to 25°C. They differ in voltage ratings 


and in the currents at which the parameters are controlled. 
All are supplied in the JEDEC TO-3 package. 


A Formerly RCA Dev. Nos. TA7281 , TA7280, TA7279, and TA8724, 
respectively. 

• Formerly RCA Dev. Nos. TA8726, TA8443, and TA8442, re- 
spectively. 


Maximum Ratings, Absolute-Maximum Values: 


N-P-N 

P-N-P 

*COLLECTOR-TO BASE VOLTAGE VcBO 

COLLECTOR TO EMITTER VOLTAGE; 

* With external base to emitter 

resistance (Rbe) " 100 12 VqER 

With base open VcEO 

*EMITTER-TO BASE VOLTAGE VebO 

♦CONTINUOUS COLLECTOR CURRENT IC 

♦continuous BASE CURRENT IB 

♦transistor DISSIPATION: Pj 


At case temperatures up to ^5°C 

At case temperatures above 25°C 

♦TEMPERATURE RANGE,: 

Storage & Operating (Junction) 

♦PIN TEMPERATURE (During Soldering): 

At distances ^ 1/32" (0.8 mm) from 

seating plane for 10 s max. 

♦ In accordance with JEDEC registration data formal US 6 RDF ?) 

^ For p-n-p devices, voltage and current values are negative. 


2N6470 2N6471 2N6472 

2N64694 2N62464 2N62474 2N62484 

50 70 90 110 V 


70 

60 


90 110 V 

80 100 V 

5 5V 

15 10 A 

5 5 A 


125 125 125 o 125 W 

— Derate linearly 200 C — ► 


-65 to +200 


°C 


+235 


°C 


■ High dissipation capability: 125Wat25<’C 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ Hermetically sealed JEDEC TO-3 package 

■ High gain at high current 

■ Thermal-cycling rating curve 

TERMINAL DESIGNATIONS 



JEDEC TO-3 


(See dimensional outline “A”.) 



Fig. 1 - Thermal-cycling rating chart 
for all types. 



I 2 4 6 8 10 2 40 60 80 100 

COLLECTOR -TO-EMITTER VOLTAGE (Vce) V 

92CS-22379 


Fig. 2 — Maximum operating areas for all types.^ 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 


92CS-22380 


Fig. 3 - Maximum operating areas for all types. ♦ 


♦For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N6246, 2N6247, 2N6248, 2N6469, 2N6470, 2N6471, 2N6472 


ELECTRICAL CHARACTERISTICS FOR N-P-N TYPES, At case temperature (Tq) = 25°C unless otherwise specified 





te5t 

CONDITIONS 

LIMITS 





VOLT- 

CUR- 









CHARACTERISTIC 

SYMBOL 

AGE 

RENT 

2N6470 

2N6471 

2N6472 

UNITS 




Vdc 

A dc 











VCE 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



Collector-Cutoff Current: 


35 



- 

500 

- 

- 

- 

- 



With external base-emitter 

'CER 

55 



- 

- 

- 

500 

. - 

- 

pA 


resistance (Rbe^ “ 

75 



- 

- 

- 

- 

- 

500 


* 

With base-emitter 


45 



- 

500 

- 

- 

- 

- 



junction reverse-biased 


65 



- 

- 

- 

500 

- 

- 

AtA 


Vbe = -1.5V 

•CEX 

85 



- 

- 

- 

- 

- 

500 


* 

With reverse bias. 

40 



- 

5 

- 

- 

- 

- 



Vqe = -1.5 V, and 


60 



- 

- 

- 

5 

- 

- 

mA 


Tc= 150°C 


80 



- 

- 

- 

- 

- 

5 



With base open 

'CEO 

20 

30 


0 

0 

- 

1 

- 

1 

- 

- 

mA 




40 


0 

- 

- 

- 

- 

- 

1 


* 

Emitter-Cutoff Current: 













Vbe = -5 V 

'ebo 


0 


- 

1 

- 

1 

- 

1 

mA 

* 

DC Forward-Current 


4 

5 a 


20 

150 

20 

150 

20 

150 



Transfer Ratio 

^’FE 

4 

15 a 


5 

- 

5 

- 

5 

- 



Collector-to- Emitter 
Sustaining Voltage: 

VcEO^sus) 


0.2 

0 

40^ 

_ 

60^ 

_ 

80^ 

_ 


* 

With base open 











V 


With external base-emitter 
resistance (Rbe) = 100 

Vcer(sus) 


0.2 


SQh 

- 

70k> 

- 

90b 

- 


* 

Base-to-Emitter Voltage 

Vbe 

4 

4 

5 a 

15 a 


- 

1.3 

3.5 

_ 

1.3 

3.5 

- 

1.3 

3.5 

V 

* 

Collector-to-Emitter 
Saturation Voltage 

VQE(sat) 


5 a 

15 a 

0.5 

5 

- 

1.3 

3.5 

_ 

1.3 

3.5 

- 

1.3 

3.5 

V 

• 

Magnitude of Common-Emitter 













Small-Signal Short-Circuit 
Forward-Current Transfer Ratio: 
f = 1 MHz 


4 

1 


5 

- 

5 

- 

5 

-- 


* 

Common-Emitter, Small-Signal, 













Short-Circuit, Forward-Current 
Transfer Ratio: 
f = 1 kHz 

^fe 

4 

1 


25 

- 

25 

- 

25 

- 



Thermal Resistance: 









1 




Junction-to-case ^ 

R0JC 



1 

i 

1.4 

- 

1.4 

1 

1.4 

1 

°C/W 


• In accordance with JEDEC registration data format (JS-6 RDF-2). ^ CAUTION: Sustaining voltages VcEO^^us) and VcERfsust 

3 Pulsed; pulse duration = 300 ps. duty factor = 1 .8%. MUST NOT be measured on a curve tracer. 



COLLECTOR CURRENT lie)— A »*CS-i* 5 Ti 

Fig. 4 — Typical coUector-to-emitter 
saturation-voltage character- 
istics for 2N6246, 2N6247, 
2N6248, and 2N6469. 



92CS*I9979 

Fig. 5 — Typical transfer characteristics for 
2N6246, 2N6247, 2N6248, and 
2N6469. 


29 

? 20 

COLLECTOR-TO-EMITTER VOLTAGE (VcE>* -A V 
CASE TEMPERATURE (Tr)*29»C 

n 






1 









n 



I “ 














J 













rs 





i 

E 10 































Q 

9 

z 






I 









V- 

















i 

< 

0 











i 










11 







L_ 




-0.01 -0.1 -I -10 

COLLECTOR CURRENT (Ig) — A 

9ZCS-I9ses 

Fig. 6 — Typical gain-bandwidth product as a 
function of collector current for 
2N6246, 2N6247, 2N6248,and 2N6469. 
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POWER TRANSISTORS 


2N6246, 2N6247, 2N6248, 2N6469, 2N6470, 2N6471, 2N6472 


ELECTRICAL CHARACTERISTICS FOR P-N-P TYPES, At case temperature (Tq) = 25PC unless otherwise specified 


SYMBOL 

TEST CONDITIONS ] 

LIMITS 1 

1 TEST CONDITIONS | 

1 LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6469 

2N6246 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6247 

2N6248 

dll 

PW 

wm 

■HI 

Min. 

Max. 

Min. 

Max. 

PSl 

PSl 

wm 

mm 

Min. 

Max. 

Min. 

Max. 

'CER 
(Rbe> " 

-35 

-55 

■ 

m 

■ 

■ 


■ 

-200 

-75 

-95 

■ 

m 

■ 

■ 

-200 

■ 

-200 

pA 

mi 

-45 

-65 

1 1.5 
1.5 



■ 

-200 

_ 

-200 

-85 

-100 

H 



_ 

-200 

- 

-200 

pA 


-45 

-55 

B 



■ 

■ 

- 

■ 

-70 

-90 

m 



- 

-5 

- 

B 

mA 

'CEO 

-20 

-30 



0 

0 

- 

-1 

- 

H 

-40 

-50 



0 

0 


■ 

■ 

B 

mA 

'ebo 


5 


1° 

- 

-5 

- 

-5 


5 


0 

- 

-1 

rzn 

-1 

mA 

hPE 

■ 

■ 

-53 

-153 

■ 

20 

5 

150 

20 

5 

100 

-4 

-4 

-4 

-4 


-5a 

-ea 

-10a 

-15a 


20 

5 

100 

■ 

100 

■ 

VcEo'sus) 

■ 

■ 

■ 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

-100^ 

■ 

V 

Vcer(sus) 



-0.2 


-50b 

- 

-70^ 

- 



-0.2 


-90b 

- 

-iipb 

- 

< 

CD 

m 

-4 

-4 


-15a 

-7a 


- 


- 

-2 

-4 

-4 


-ea 

-5a 


_ 

-1.8 

- 

-1.8 

V 

VcE(sat) 



-53 

-?a 

-15a 

-15a 

-05 

-0.7 

-5 

-3 

- 

■ 

- 

-1.3 

-2.5 



-5a 

-ea 

-15a 

-10a 

-0.5 

-0.6 

-4 

-2 

- 

-1.3 

-3.5 

- 

-1.3 

-3.5 

V 

|hfe| 

f = 2MHz 

-4 


-1 


5 


5 

i 

-4 


-1 


5 

- 

5 

- 


hfe 

f = 1 kHz 

■ 

1 

■ 

1 

■ 

■ 

■ 

1 

■ 

1 

■ 

1 

fl 

1 

■ 

1 

1 






- 

1.4 

- 

1 





; — 1 

1.4 

■ 

1 

1.4 

OC/W 


* In accordance with JEDEC registration data format (JS-6 RDF-2). 
^ Pulsed; pulse duration = 300 fis, duty factor = 1.8%. 


^CAUTION: CAUTION: Suttaining voltages 

MUST NOT be measured on e curve tracer. 



Fig. 7 - Typical gain-bandwidth product as a 
function of collector current for 
2N6470, 2N6471, and 2N6472. 



Fig. 8 - Minimum reverse-bias second-break- 
down characteristics for all types. 

( Values for p-n-p types are nega tive). 
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a 

— 
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■ 
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1 
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■ 
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- 0 . 

01 




0.1 




-I 

* 


10 




100 


COLLECTOR CURRENT (Ig ) — A 

92CS-I9S76RI 

Fig. 9 - Typical dc beta characteristics for 
2N6246, 2N6247, and 2N6469. 
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POWER TRANSISTORS 


2N6246, 2N6247, 2N6248, 2N6469, 2N6470, 2N6471, 2N6472 



Fig. 10 — Typical dc beta characteristics 
for 2N6248. 



Fig. 11 — Typical dc beta characteristics for 
2N6470, 2N6471, and 2N6472. 



BASe-TO-EMITTER VOLTAGE (VBe>—V tZCS-rasu 

Fig. 12 —Typical input characteristics for 
2N6246, 2N6247, and 2N6449. 



BASE-TO-EMITTER VOLTAGE (Vb£>—V ,957 

Fig. 13 — Typical input characteristics for 


2N6248. 



92CS-2ia4aR| 

Fig. 16 — Typical output characteristics for 
2N6248. 



Fig. 14— Typical input characteristics for 


2N6470, 2N6471, and 2N6472. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) V 


Fig. 17 — Typical output characteristics for 
2N6470, 2N6471, and 2N6472. 



Fig. 15— Typical output characteristics for 
2N6246, 2N6247, and 2N6469. 



92CS-22S9I 


Fig. 18 • Typical transfer characteristics for 
2N6470, 2N6471, and 2N6472. 



COLLECTOR CURRENT I !(;) A 



Fig. 19- Typical saturated switching charac- 
teristics for 2N6470, 2N6471, and 
2N6472. 


Fig. 20- Typical saturated switching charac- 
teristics for 2N6246, 2N6247, 
2N6248, and 2N6469. 
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POWER TRANSISTORS 

2N6249, 2N6250, 2N6251 


450-V, 30-A, 175-W Silicon N-P-N 
Switching Transistors 

For Switching Applications in Industrial and Commercial Equipment 


RCA-2N6269, 2N6250 and 2N6251 are 
multiple epitaxial silicon n-p-n power tran- 
sistors utilizing a multiple-emitter -site struc- 
ture. Multiple-epitaxial construction maxi- 
mizes the volt-ampere characteristic of the 
device and provides fast switching speeds. 
Multiple-emitter-site design assures uniform 
current flow throughout the structure, which 
produces a high 15/13 and a large safe-oper- 
ation area. 

These devices use the popular JEDEC TO-3/ 
TO-204MA package; they differ mainly in 
voltage ratings, leakage-current limits, and 
VcE(sat) ratings. 

The exceptional second-breakdown capabili- 
ties and high voltage-breakdown ratings make 


these transistors especially suitable for off- 
line inverters, switching regulators motor 
controls, and deflection circuit applications. 

The high gain and high E 5 /I 3 energy-handling 
capability of the 2N6249 make it an excel- 
lent choice for motor-control applications 
in which large winding inductances are en- 
countered and high surge currents are re- 
quired to start the motor. 

The high breakdown voltages, low saturation 
voltages, and fast-switching capability of the 
2N6250 and 2N6251 make them especially 
suitable for inverter circuits operating di- 
rectly off the rectified 1 15-V power line or a 
bridge configuration operating from the 
rectified 220-V line. 


MAXIMUM Absolute-Maxi muni Values: 

2N6249 

2N6250 

2N6251 


* V^Bo- ..... 

300 

375 

,450 

V 

VcEo<sus) 

200 

275 

350 

V 

• VcEx<»“s* (Vbe=0V) 

225 

300 

375 

V 

Vcer(sus) (R0g) ^ 50 n 

225 

300 

375 

V 

* '^EBO 

6 

6 

6 

V 

• 'c- • 

10 

10 

10 

A 

•cm • • • 

30 

30 

30 

A 

* «B • • 

* p_ 

10 

10 

10 

A 

^ 0 

At up to 25 C and up to 30 V 

, . 175 

175 

175 

W 

At Tq up to 25°C and above 30 V 

Derate linearly at 1 

°C/W 


• Tj Tjtg -65 to +200 °C 


At distances^ 1/32 in. (0.8 mm) from case for 10 s max. . . . 230 °C 


• 2N-Series types in accordance with JEDEC registration data format (JS-6, RDF-1 ). 



COLLECTOR CURRENT (Ic» —* 

92CSH»4rt 



92CS*>940OfM 


Fig. 2 — Typical normalized dc beta char- 


Fig. 3— Typical base-to-emitter saturation 


acteristics for all types. 


voltage characteristics for all types. 


Features: 

■ High voltage ratings: 

VcBO = ^50V(2N6251) 
375 V (2N6250) 
300 V (2N6249) 

■ High dissipation rating: 

Pt = 175W 

■ Low saturation voltages 

■ Maximum safe-area-of- 

operation curves 


TERMINAL DESIGNATIONS 


c 



JEDEC TO3/TO-204MA 
(See dimensional outline 



NUMBER OF THERMAL CYCLES 

92CS-I9470 

Fig. 1 — Thermal-cycle rating chart for 
all types. 



0 9 10 15 20 

COLLECTOR CURRENT ( !{; ) — A 

92CS-I9««IRI 


Fig. 4 — Typical collector-to-emitter 
saturation voltage charac- 
teristics for all types. 
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POWER TRANSISTORS 


2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 


20-Ampere Complementary N-P-N and 
Darlington Power Transistors 

60:80-1 00 Volts, 1 60 Watts 

Gain of 2400 (Typ.) at 10 A (2N6282, 2N6283, 2N6284) 

Gain of 3500 (Typ.) at 10 A (2N6285, 2N6286, 2N6287) 


The RCA-2N6282, 2N6283, and 2N6284 and 
the 2N6285, 2N6286, and 2N6287 are 
complementary n-p-n and p-n-p monolithic 
silicon Darlington transistors designed for 
general-purpose amplifier and low-speed 
switching applications. The high gain of 
these devices makes it possible for them to 
be driven directly from integrated circuits. 
These devices are supplied in the JEDEC 
TO-3 hermetic steel package. 


P-N-P Monolithic 

Features: 

■ Operates from iC without predriver 

■ High reverse second-breakdown capability 

■ Monolithic construction 

■ High voltage ratings: 

VcEO^sus) = 60 V Min. - 2N6282, 2N6285* 
= 80 V Min. - 2N6283, 2N6286* 
= 100 V Min. - 2N6284, 2N6287® 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


MAXIMUM Absolute-Maximum Values: 




2N6282 

2N6283 

2N6284 




2N6285* 

2N6286* 

2N6287* 


* 

^CBO 

60 

80 

100 

V 

* 



60 

80 

100 

V 

* 

^EBO 

5 

5 

5 

V 

* 

•c 

20 

20 

2D 

A 


'cm 

40 

40 

40 

A 

« 

'b 

0.5 

0.5 

0.5 

A 

* 

Pj 






Tc<25C 

160 

160 

160 

W 


Tq^25 C Derate linearly 


_ 0.915 


w/°c 


Tstg, TJ 


-65 to 200 _ 


°c 

* 

Tl 






At distances ^1/16 in. (1.58 mm) from case for 10 s max. 


235 


°c 


TERMINAL DESIGNATIONS 



JEDEC TO-3 


* In accordance with JEDEC registration data. 

• For p-n-p devices, voltage and current values are negative . 


(See dimensional outline “A”) 





Fig. 1 — Schematic diagram for 2N6282, 2N6283, Fig. 2 — Schematic diagram for 2N6285, 2N6286, 

and2N6284. and 2N6287. 


Fig. 3 — Power derating curve for all types. 
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POWER TRANSISTORS 


2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25 ° C Unless Otherwise Specified 




TEST CONDITIONS 


LIMITS 




VOLTAGE 

CURRENT 

2N6282 

2N6283 

2N6284 



CHARACTERISTIC 

Vdc 

A dc 

2N6285* 

2N6286* 

2N6287* 

UNITS 



VCE 

VbE 

•c 

■b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 




30 



0 

— 

1 

— 

_ 

_ 

■ _ 


* 

'CEO 

40 



0 

- 

- 

- 

1 

- 

- 




50 



0 

- 

- 

- 

- 

- 

1 

mA 



60 

-1.5 



— 

0.5 

- 

_ 

— 

- 

* 

'CEX 

80 

-1.5 



- 

- 

- 

0.5 

- 

- 




100 

-1.5 



- 

- . 

- 

- 

- 

0.5 




60 

-1.5 



- 

5 


_ 

_ 

- 



Tc=150°C 

80 

-1.5 



- 

- 

- 

5 

- 

- 




100 

-1.5 



- 

- 

- 

- 

- 

5 


* 

'ebo 


-5 

0 


- 

2 

- 

2 

- 

2 

mA 

* 




0.1® 

0 

60 

- 

80 

- 

100 

- 

V 

* 


3 


20® 


100 

- 

100 

_ 

100 

- 



•^FE 

3 


10® 


750 

18,000 

750 

18,000 

750 

18,000 


* 

VcE(sat) 



20® 

lOa 

0.2 

0.04 

- 

3 

2 

- 

3 

2 

- 

3 

2 

V 

* 

< 

CD 

m 

3 ' 


10® 


- 

2.8 

- 

2.8 

- 

2.8 

V 

* 

VeE(sat) 



20® 

0.2 

- 

4 

- 

4 

- 

4 

V 


hfe 

f = 1 kHz 

3 


10 


300 

- 

300 

- 

300 

- 


* 

Ihfel 

3 


10 


4 


4 


4 




f = 1 MHz 











* 

^ob 

Vcr = 10V,Ie0. 













f = 0.1 MHz 













2N6282-84 





- 

400 


400 

- 

400 

pF 


2N6285-87 





- 1 

600 

- 

600 

- 

600 


'S/b 

t = 1 s, non rep. 

30 




5.3 

- 

5.3 

- 

5.3 

- 

A 


^dJC 






1.09 

- 

1.09 

- 

1.09 

°C/W 


3 Pulsed: Pulse duration = 300 jus, duty factor = 1 .8%. 

* In accordance with JEDEC registration data. 

• For p-n-p devices, voltage and current values are negative. 



Fig. < 


- Typical dc beta characteristics for 
2N6282, 2N6283, and 2N6284. 



92CS-Z9I33 

Fig. 5 — Typical dc beta characteristics for 
2N6285, 2N6286, and 2N6287. 
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COLLECTOR CURRENT (Xc)~ 


POWER TRANSISTORS 


2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 



92CM- 29130 

•FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 

Fig. 6 — Maximum operating areas for all types. 



[VcE '*»*>] -V 

FOR p-n-p DEVICES.VOLTAGE AND CURRENT VALUES ARE NEGATIVE 
92CS-29I35 

Fig. 7 — Typical saturation characteristics for all types. 



Fig. 8 — Typical switching times for 2N6285, 
2N6286, and 2N6287. 



Fig. 9 — Typical switching times for 2N6282, 
2N6283, and 2N6284. 


221 




POWER TRANSISTORS 


2N6306-2N6308, RCS579 
High-Voltage, High-Current Silicon N-P-N 
Power-Switching Transistors 

For Off-Line Power Supplies and Other High-Voltage Switching Applications 


The RCA-2N6306, 2N6307, 2N6308, and 
RCS579 are epitaxial silicon n-p-n power 
transistors with pi-nu construction. They 
are hermetically sealed in a steel JEDEC 
TO-3 package, and differ mainly In volt- 
age ratings, saturation voltage, and beta 
characteristics. The exceptional second- 
breakdown and high voltage ratings, to- 


gether with the high gain, low saturation 
voltage and fast-switching capability of 
this series of devices, make them parti- 
cularly suitable for inverter circuits 
operating directly off the rectified 120- 
volt power line or in a bridge configura- 
tion operating from the rectified 240-volt 
line. 


MAXIMUM Absolute-Maximum Values: 

RCS579 

2N6306 

2N6307 

2N6308 


* VcBO 

500 

500 

600 

700 

V 

VCERlsus) 

Rbe = 50 n. . 

400 

350 

400 

450 

V 

* VcEO^sus) 

250 

250 

300 

350 

V 

* VebO 

6 

8 

8 

8 

V 

* ic 

8 

8 

8 

8 

A 

* ICM 

16 

16 

16 

16 

A 

* 'b 

4 

4 

4 

4 

A 

• Pt 

Tq up to 25®C 

125 

125 

125 

125 

W 


Tc above 25®C 

^stg'Tj 

Tl 

At distance ^1/1 6 in. (1.58 mm) from 
seating plane for 10 s max 


- Derate linearly to 200*C * 
65 to +200 


235- 


*2N-Series types in accordance with JEDEC registration data format (JS-6 RDF-1) 



K> 15.6 41.7 ' 100 ^^00 ' 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)~ V 

92CS-265S4 

Fig. 1 - Maximum operating areas for 2N6306—2N6308. 


Features: 

■ Fast Switching Speed 

■ High Voltage Ratings: 

VCER = 350 V to 450 V 

■ High Gain at Iq = 3 A 

■ Thermal-Cycling Rating Chart 

Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 

■ IVfotor Controls 

TERMINAL DESIGNATIONS 




Fig. 2 - Thermahcycting rating chart for 
all types. 



Fig. 3- Typical dc beta characteristics for 
all types. 
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POWER TRANSISTORS 


2N6326, 2N6327 


High-Current, High-Power, High-Speed N-P-N 
Power Transistors 


The RCA-2N6326 and 2N6327 are epitaxial- 
base silicon n-p-n transistors intended for a 
wide variety of high-power, high-current 
applications, such as power-switching circuits, 
driver and output stages for series and shunt 


regulators, dc-to-dc converters, inverters, and 
solenoid (hamnner)/relay drivers. 

These devices differ in maximum voltage 
ratings. They are supplied in JEDEC TO- 
204MA hermetic steel packages. 


Features^: 

■ Specification for hp^ and VQp(sat) up to 30 A 

■ Current gain bandwidth product 
f j = 3 MHz (min.) at 1 A 

■ Low saturation voltage with high beta 

■ High dissipation capability 

■ 200 mj 63 ^ characteristic 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* 

* 


♦ 


'^CBO • 

VcEo(sus) 
'^EBO • 

•c • • 

'cm 

'b • • 

'bm 

Pt 


At Tc < 25°C 
At Tc > 25°C 


. Derate linearly 


^Tstg.Tj 

Tl 

At distance ^ 1/32 in. (0.8 mm) from 


2N6326 2N6327 

60 80 

60 80 

5 

30 

40 

10 

15 

200 

1.15 

See Figs. 1 and 2 
65 to 200 


seating plane for 10 s max. 
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* In accordance with JEDEC registration data format JS-6 f1DF-2. 


V 

V 

V 
A 
A 
A 
A 

W 

W/°C 


°C 


°c 



COLLECTOR- TO- EMITTER VOLTAGE (Vcgl-V 

92CS- 29845 

Fig. 1 — Maximum operating areas for 2N6326 and 2N6327. 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2 — Derating curves for 2N6326 and 2N6327. 



Fig. 3 — Typical dc beta characteristics as a func- 
tion of collector current for 2N6326 and 
2N6327. 
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POWER TRANSISTORS 


2N6326, 2N6327 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25^C 

U nless Otherwise Specified “ 

TEST CONDITIONS LIMITS 

CHARAC- VOLTAGE I CURRENT TTIIII I T 


charac- 

teristic 


•CES 

Tc= 15QOC 


Vdc / 

VCE I Vre 'c 


2N6327 
Min. I Max. 


'e 

COLLECTOR SUPPLY VOLTAGE (Vfcc)*30V 
IC/lB'IO 

— 

— 

- 

- 

4 

1 \ LI 







1 * 




: 







P 












e a 











o " 











s * 



'd 









s * 

H 

$ 




L 







g ' 
0.01 




r 








2 

6 


2 4 « 


100 


COLLECTOR CURRENT (Ic)— A 



4 


5 a 


25 

- 

25 

- 

hpE 

4 


15 a 


12 

- 

12 

- 


4 


30a 


6 

30 

6 

30 

VcEO^sus) 



0.03 


60 

- 

80 

- 

Vbe 

4 


15 a 


- 

2 

- 

2 

4 


30a 


— 

4 

— 

4 

VQE(sat) 



15 a 

2 



1.5 



1.5 



30a 

7.5 

_ 

3 

_ 

3 


Fig. 4 — Typical delay-time and rise-time 
characteristics as a function of 
collector current for 2N6326 
and2N6327. 









POWER TRANSISTORS 


2N6383-2N6385, 2N6055, 2N6056, RCA1000, RCA1001 
8- and 10- Ampere N-P-N Darlington Power Transistors 


For Use as Output Devices in Switching and Amplifier Applications 
40-60-80 Volts, 90-100 Watts 


The RCA devices are monolithic n-p-n 
silicon Darlington transistors designed 
for low- and medium-frequency power 
applications. The double epitaxial con- 
struction of these devices provides good 
forward and reverse second-breakdown 
capability; their high gain makes it pos- 
sible for them to be driven directly from 
integrated circuits. 



Schematic diagram for 
all types. 


MAXIMUM RAT\f^GS, Absolute-Maximum Values: 


2N6385 2N6384 2N6383 2N6055 2N6056 RCA1000 RCA1001 


'VcBO 

VcER<sus) 

80 

60 

40 

60 

80 

60 

80 

V 

rbe = 100^2 

80 

60 

40 

60 

80 

- 

- 

V 

'VcEO<sus) 

80 

60 

40 

60 

80 

60 

80 

V 

Vbe = -1-5V 

'VcEX 

■ 



60 

80 

■ 

■ 

V 

Vbe = -1-5 V,Rbb = 100^ . . . 

80 

60 

40 

- 

- 

- 

- 

V 

'Vebo 

5 

5 

5 

5 

5 

5 

5 

V 

''c 

10 

10 

10 

8 

8 

8 

8 

A 

•cm 

15 

15 

15 

16 

16 

15 

15 

A 

'•b 

Tt 

0.25 

0.25 

0.25 

0.12 

0.12 

0.1 

0.1 

A 

Tc<25°C 

100 

100 

100 

100 

100 

90 

90 

W 


Tc >25°C Derate linearly to 200°C 

*Tstg, Tj 65 to +200 °C 

*Tl 

At distance ^ 1/32 in. (0.8 mm) from 

seating plane for 10 s max ’235 C 

*2N-Series types in accordance with JEDEC registration data format JS-6 RDF-2. 


Features: 

■ Operation from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse-second-breakdown cap- 
ability 

Applications: 

■ Power switching 

■ Audio amplifiers 

■ Series and shunt regulators 

■ Hammer drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 
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POWER DISSIPATION (Pt> 


POWER TRANSISTORS 


2N6383-2N6385, 2N6055, 2N6056, RCA1000, RCA1001 


ELECTRICAL CHARACTERISTICS, A f Case Temperature, Tq = 25°C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 

UNITS 

CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6385 

2N6384 



ERl 

OS 


fm 

IB 









H 

■ 

n 

■ 

0 

B 

B 

B 

B 

B 

B 


♦ 

•CEO 

B| 




0 

B 


BB 







40 


n 


0 

Hi 


IH 







■1 

■ 

B3 

■ 

|||B 

B 

0.3 

B 

- 

B 

- 




■I 


B9 



B 

- 

B 

0.3 

B 

- 


* 

•CEV 

40 

■ 


■ 

■ 

B 

“ 

B 

- 

B 

0.3 

mA 



80 

■ 




B 

3 

B 

- 

|BH 

- 



Tc=150°C 

60 



■ 


B 

- 

B 

3 

B 





40 

■ 

-1.5 


mH 

H 

- 

HI 

- 


3 


* 

'ebo 


5 


0 



5 


5 

- 

5 

mA 

* 

VcEO^sus) 





0 

B 

- 


- 

B 

- 


* 

VcER^sus) 





■■■ 









Rbe “ ^ 




0.23 

im 

80 

- 

60 

- 

40 

- 

V 


VcEV^sus) 



BB 



B 

- 

B^ 

- 

B 

- 



^'FE 

3 



B 

■|B 

1000 

20.000 

1000 

20,000 

1000 

20,000 




3 



IE3i 

HH 

100 

- 

100 

- 

100 

- 


* 

Vbe 

3 



53 


- 

2.8 

- 

2.8 

B 

2.8 

V 



3 



103 


- 

4.5 


4.5 

B 

4.5 


* 

VQglsat) 




53 

0.013 

B 

2 

B 

2 

B 

2 

V 






103 

0.13 

B 

3 

Hi 

3 

B 

3 



Vf 






- 

4 

- 

4 

- 

4 



fife 


■ 


HI 

|||B 

■B 








f = 1 kHz 


■ 


1 

HI 

1000 

- 

1000 

- 

1000 

- 


* 

Ififel 





Hi 









f = 1 MHz 

5 



1 


20 

- 

20 

- 

20 

- 



Co bo 

Vcb 




lE = 0 

- 

200 

- 

200 

- 

200 

PF 


f = 1 MHz 

= 10 






1 








WM 

■ 

m 

!■ 

■BB 

0.22 

B 

- 

B 

- 

B 

u 






■ 


- 


0.55 


- 





IBM 

■ 

m 


IHl 

3.33 

bH 

3.33 

bH 

3.33 

191 

HIH 


R0JC 

r: 

_ 


n 


- 

1.75 

- 

1.75 

- 

1.75 

°c/w 


3 Pulsed: Pulse duration = 300 jUs, duty factor = 1 .8%. 

* 2N-Series types In accordance with JEOEC registration data format JS-6 RDF-2. 



9aCS-l99?2 

Fig. 3- Thermal-cycling rating chart for 
2N6055-2N6056, 2N6383- 
2N6385. 



Fig. 4 - Thermal-cycling rating chart for 
RCA 1000, RCA 1001. 



Fig. 5 - Typical dc beta characteristics 
for all types. 
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POWER TRANSISTORS 


2N6383-2N6385, 2N6055, 2N6056, RCA1000, RCA1001 


ELECTRICAL CHARACTERISTICS, Af Case Temperature, Tc = 25^ C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

JUNITS 

DC 

VOLTAGE 



DC 

CURRENT 

A 

2N6055 

2N6056 

RCA1000 

RCA1001 

< 

o 

m 

OQ 

lU 

> 

VbE 

ic 

■e 

>B 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


30 





0 

_ 

0.5 

_ 

_ 

_ 

0.5 

_ 

_ 


* 'CEO 

40 





0 

- 


- 

0.5 

- 


- 

0.5 

mA 

'CER 

60 






- 

- 

- 

- 

- 

1 

- 



RBE=1k^ 

80 






- 

- 

- 

- 

- 

- 

- 

1 


•CER 

60 






- 

- 

- 

- 

- 

5 

- 

- 

mA 

Rbe= 1 kO 

80 






- 

- 

- 

- 

- 

- 

- 

5 


Tc = 150°C 

















60 


-1.5 




_ 

0.5 

_ 

_ 

_ 

_ 

_ 

_ 


ICFX 















mA 


80 


-1.5 




-■ 

- 

- 

0.5 

- 

- 

- 

- 


•CEX 

60 


-1.5 




- 

5 

- 

- 

- 

- 

- 



Tc= 150°C 

80 


-1.5 




- 

- 

- 

5 

- 

- 

- 

- 


* 'ebo 


5 


0 



_ 

2 

- 

2 

- 

2 

- 

2 

mA 


3 



83 



100 

- 

100 

- 

- 

- 

- 

- 


* hpE 

3 



43 



750 

18,000 

750 

18,000 

750 

- 

750 

- 



3 



33 



- 

- 

- 

- 

1000 

- 

1000 

- 


V(BR)CE0 




0.13 

0 


-• 

- 

- 

- 

60 

- 

80 

- 

V 





0.13 



603 

- 

803 

- 

- 

- 

- 

- 


XCER^®*!®^ 
















Rbe ~ ^ 




0.13 



603 

- 

803 

- 

- 

- 

— 

- 

V 

VCEX<s*Js) 



-1.5 

0.13 



603 

- 

803 

- 

- 

- 

- 

- 






33 


0.01 

2 - 

-• 

- 

- 

- 

2 

- 

2 


* VcE<sat) 




43 


0.016 - 

2 

- 

2 

- 

- 

- 

- 

V 





83 


0.04 

- 

- 

- 

- 

- 

4 

- 

4 






83 


0.08 

- 

3 

- 

3 

- 

- 

- 

- 



3 



33 



_ 

_ 

_ 

_ 

_ 

2.5 

_ 

2.5 


< 

00 

m 

3 



43 



_ 

2.8 

_ 

2.8 

_ 

_ 

_ 

_ 


VBE(sat) 




83 


0.08 

- 

4 

- 

4 

- 

- 

- 

- 

V 

• Ihfel 

3 



3 



4 


4 







f = 1 MHz 
















* ^obo 





— j 











f = 0.1 MHz. 







- 

200 

- 

200 

- 

- 

- 

- 

PF 

< 

o 

CO 

o 

< 
















* f’fe 

3 



3 



300 


300 

1 






f = 1 kHz 
















•s/b 

t = 1 s. 

33.3 






3 

- 

3 

- 

- 

- 

- 

- 

A 


40 






— 

— 

2 

— 

— 

— 

— 

— 


non rep. 
















R0JC 







- 

1.75 

- 

1.75 

- * 

1.94 

- 

1.94 

°C/W 


* In accordance with JEDEC registration data format JS-6 RDF-2. a Pulsed: Pulse duration = 300 /tis, duty factor = 2% 



Fig. 6- Typical input characteristics 

for 2N6383-2N6385, 2N6055, 
2N6056. 





1 \ 

a 16 

1 .4 

i 



1 .0 

8 a 
8 6 
4 

2 

. [•"ijiliiiijjiiiilllii 


0 2 4 6 a K> 12 14 


COLLECTOR -TO-EMITTER VOLTAGE (VcE>-V 

MCS-I99S 

Fig. 7 - Typical output characteristics 
for 2N6383-2N6385, 2N6055, 
2N6056. 



Fig. 8 - Typical small-signal gain for 
all types. 


229 






POWER TRANSISTORS 


2N6383-2^6385, 2N6055, 2N6056, RCA1000, RCA1001 



Fig. 9 - Typical saturation charac- 
teristics for 2N6055, 2N6056, 
RCA1000, RCA1001. 



92CS-20SS6 

Fig. 10- Typical saturation characteristics 
for 2N6383-2N6385. 



92CS-I9924RI 

Fig. 1 1 - Typical transfer characteristics 
for 2N6383-2N6385, 2N6055, 
2N6056. 



COLLECTOR CURRENT {1^ ) A 








TT~ 

Ic MA> 

. (CONTINUOUS) 




DISSIPATION-LIMITED 






s 


















_J 



\ 

CASE-T 

:mperatu 

»E (Tj 

)«2 

5*C 

Ig/b-LIM 

TED 1 Y 




1 







\ 



zz: 










iZ 







\\ 



DISSIPATION-LIMITED AND Is/b" LIMITED 1 
PORTIONS OF THIS CURVE MUST BE DERAT 
AT TEMPERATURES ABOVE Tc *25»C. | 

ED j 

V 

V 


0.57%/*C,D0 NOT DERATE Ic 

^ INI 

MAX. 

RCA-IOOO 

RCA-IOOl' 

□ 

N 



Fig. 1 2 - Typical saturated switching-time 

characteristics for 2N6383-2N6385, Fig. 13- DC safe-area-of-operation 

2N6055, 2N6056. lor RCA1000 and RCA1001. 



Fig. 14 — Maximum operating areas for 2N6055 and 2N6056. 
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POWER TRANSISTORS 


2N6386, 2N6387, 2N6388 


8- and 10-Ampere N-P-N Darlington Power Transistors 


60-80-100 Volts, 65 Watts 

These RCA devices are monolithic n-p-n 
silicon Darlington transistors designed for 
low- and medium-frequency power appli- 
cations. The double epitaxial construction 
of these transistors provides good forward 
and reverse second-breakdown capability; 
their high gain makes it possible for them to 
be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO- 
220AB VERSAWATT package. 

The 2N6386 is complementary to the 
RCA8203 and the 2N6666, the 2N6387 
is complementary to the RCA8203A and 


the 2N6667, and the 2N6388 is comple- 
mentary to the RCA8203B and the 
2N6668. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


• VcBO 

2N6386 
40 ^ 

2N6387 

60 

2N6^ 

80 

V 

Vcer(sus) 

Rbe = 100 ^ 

40 

60 

80 

V 

VCEO(sus) 

40 

60 

80 

V 

* VcEV<sus) 

VbE = -1.5V 

40 

60 

80 

V 

* vebo . • • 

5 

5 

5 

V 

* ic 

...... 8 

10 

10 

A 

•cm 

15 

15 

15 

A 

* iB 

0.25 

0.25 

0.25 

A 

* Pt 

Tc < 25°C 

65 

65 

65 

W 


Tc > 25°C 
ll’stg. Tj. 


Derate linearly to 150 C 
—65 to +150 


At distances > 1/8 in. (3.17 mm) 
from case for 10 s max. 


•235 


2N- Series types in accordance with JEDEC registration data format JS-6 RDF-2. 


OC 


OC 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 
Applications: 

■ Power switching 

■ Hammer drives 

■ Series and shunt regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 
JEDEC TO-220AB 


(See dimensional outline “S”.) 



COLLECTOR CURRENT tic) — A 

9ZCS-2Q697RI 

Fig. 2 — Typical dc beta characteristics 
for 2N6386, 2N6387, and 
2N6388. 




Fig. 3 — Thermal-cycling rating chart for 
2N6386, 2N6387, and 2N6388. 


Fig. 4 — Typical small -signal gain for 
all types. 



Fig. 5 — Typical output characteristics for 
2N6386, 2N6387, and 2N6388. 
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POWER TRANSISTORS 

2N6386, 2N6387, 2N8388 


Bl.iCniC^\.CHMifiiCX£MZl\CS,AtCaseTemperature(Tcl=2ff>CUnless0lhayiriseSpecifie(l 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6386 

2N6387 

2N6388 

UNITS 

ESI 

EHl 

■a 

•b 

dQ 




i.iiua 




80 



0 

ggj^g 

■■ 

■1 

warn 

B 

■Di' 


•CEO 

60 

40 



0 

0 

H 

H 

B 

H 

■ 

B: 



80 

-1.5 



WBM 

- 


- 

B 

KB 


•CEV 

60 

40 

-1.5 

-1.5 



m 

0.3 

H 

0.3 

B 

B: 

mA 


80 

-1.5 

■ 


tern 

- 

- 

- 

B 

3 


Tc = 125°C 

60 

-1.5 

■ 


H 

- 

- 

3 

gg 

- 



40 

-1.5 


m 


3 

- 

- 

Bi 

- 


•ebo 


5 

0 



5 

- 

5 


5 

BB 

VcEO(sus) 




0 

mm 

- 

1^1 

- 

mm 

- 


Vcer(sus) 
RBE = 100 





40 

-■ 

60 

- 

80 

- 

V 

VcEV(sus) 


BB 

iggi 


■a 

- 


- 


- 



3 


3a 


1000 

20,000 

- 

- 

- 

- 


hpE 

3 


5a 


- 

- 

1000 

20.000 

1000 

20,000 


3 


8a 


100 

- 

_ 

- 

- 

- 



3 

m 

10a 

nni 

- 

- 

100 

- 

100 

- 

IBI 


3 


3a 

■m 

a 

2.8 

B 

- 

B 

- 


Vbe 

3 

3 

g 

5a 

8a 

■ 

g 

4.5 

g 

2.8 

g 

2.8 

V 


3 


10a 



- 

Bi 

45 

B 

4.5 




gHg 

3a 

0.006a 




- 

B 

- 


VcE(sat) 

■ 

g 

5a 

8a 

0.01a 

0.08a 

g 


g 

2 

g 

2 

V 




10a 

0.1a 




3 

Bi 

3 


Vp 



-Sa 

-10a 


- 

4 

- 

4 

B 

4 

V 

•^fe 












f=1 kHz 

5 


1 


1000 

- 

1000 

- 

1000 

- 


|^||||||||||^^ 

B 


1 


20 

_ 

B 

_ 

20 

_ 



■ 

■ 

■ 


■ 


H 

200 

- 

200 

pF 

•S/b 

t = 1 s, nonrep. 

g 




2.6 

■ 

BI 

_ 

gj 

_ 

A 

R«jc 





- 


Bi 

1.92 


1.92 

OC/W 


^ Pulsed: Pulse duration = 300 ms, duty factor = 1 .8%. 

♦ In accordance with JEDEC registration data format JS-6 RDF-2. 



92CS-20694RI 

F/g. 6 — Typical saturation characteristics for 
2N6386, 2N6387, and 2N6388. 



92CS-2070IRI 


Fig. 7 — Typical transfer characteristics for 
2N6386, 2N6387^ and 2N 6388. 



Fig. 8— Typical saturated switching-time 
characteristics for 2N6386, 
2N6387, and 2N6388. 
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POWER TRANSISTORS 


2N6386, 2N6387, 2N6388 



92CS-2690I 


Fig. 9 — Maximum operating areas for 2N6386, 2N6387, and 2N6388 at Tq = 25° C. 



92CS-26900 


Fig. 10 — Maximum operating areas for 2N6386, 2N6387, and 2N6388 at Tq = 100°C. 
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POWER TRANSISTORS 


2N6420, 2N6421, 2N6422, 2N6423 


High-Voltage Medium- Power Silicon P-N-P Transistors 

For High-Speed Switching and Linear-Amplifier Applications 


The RCA-2N6420, 2N6421, 2N6422, and 
2N6423 are epitaxial silicon p-n-p power 
transistors with high-voltage ratings and 
fast switching speeds. Typical applications 
for these transistors include high-voltage 


operational amplifiers, switching regulators, 
converters. Inverters, deflection stages and 
high-fidelity amplifiers. 

These types are supplied in steel JEDEC 
TO-213MA hermetic packages. 


Features: 

■ High voltage ratings: 

VcEO<s“S^ = -175 V max. (2N6420) 
= -250 V max. (2N6421) 
= -300 V max. (2N6422) 
= -300 V max. (2N6423) 

■ Large safe-operating area 

■ Thermal-cycling rating 


MAXIMUM RXWHQS. Absolute-Maximum Values: 

2N6420 2N6421 2N6422 2N6423 

* Vqbo -250 -375 -500 -500 

VcEo(*us) -175 -250 -300 -300 

* VebO 6 

* 'C -1 -2 

* ‘cm • -5 

* -1 

^Tc<100®C,Vqe<50 V 20 

♦ Tq < 25°C, VcE <40 V 35 

Tq< 25®C,Vce>40V See Fig. 1 

Tq > 25®C, VcE >40 V See Figs. 1 & 3 

• T.ta> *Tj -65 to +200 

* 

At distances ^ 1/32 in. (0.8 mm) from case 

for 10 s max 235 — — — ^ 

* In accordance with JEDEC registration data. 



92CM-30343 


Fig. 1 — Maximum operating areas for all types at Tq = 25° C. 


V 

V 

V 
A 
A 
A 

W 

W 


°C 


TERMINAL DESIGNATIONS 



JEDEC TO-213MA 
(See dimensional outline “N”.) 


°C 



Fig. 2 — Maximum operating areas for all 
types, at Tq = 100 C. 



Fig. 3 — Derating curves for all types. 
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POWER TRANSISTORS 


2N6420, 2N6421, 2N6422, 2N6423 


ELECTRICAL CHARACTERISTICS , Case Temperature (Tq) 

Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 



CHARAC- 

TERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6420 

2N6421 

2N6422 

2N6423 

Units 



VCE 

Vbe 

'c 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


* 

•cEO 

-150 




- 

-10 

- 

-5 

- 

-5 



•CEX 

-225 

1.5 


bb 

m 

m 

m 

- 

m 

- 



2N6421 

-340 

1.5 






-1 


— 



2N6422 

-450 

1.5 






-1 


- 

mA 



-450 

1.5 

bbi 

IBB 

BB 

■9! 

B 

- 

BB 

-2 


* 

ICEX 

-225 




_ 

-3 

— 

- 

imH 

_ 



Tc=150°C 

-300 




- 

- 

- 

-3 

■ 

-5 


* 

'ebo 


6 

0 


- 

-5 

- 

-0.5 

BB 

B 




-10 

m 

-0.1a 

bbi 



40 

- 

40 

_ 



-ID' 


«3 




- 

- 

- ' 

- 




-2 


Bor "1 




- 

- 

10 

100 




-10 


BE 




- 

- 

30 

150 


* 


-2 

^^1 

-ia 




8 

80 

- 

_ 


«. 


-10 

m 

-ia 

BH 



25 

100 

- 

- 



Vbe 


■ 

_ia 


- 

-1.4 

- 

-1.4 

Bi 

B 



VBE(sat) 

■mu 

mm 

BBS! 

-0.075 

_ 


_ 

_ 

-1.8 




IB 

n 

Ilgl 

-0.1 

_ 

-1.4 

_ 

-1.4 


_ 



VcE(sat) 

■ 

■ 

-0.75a 

_ia 

BjXjVyi 

m 

-5 

- 

-0.75 

m 

■ 

V 

« 

VcEo(sus)b 

m 

m 

-0.05a 

0 


m 

- 

m 

IBB 

■ 



2N6421 



-0.05a 

0 



-250 


BB 




2N6422 

IBI 

[H 

-0.05a 

0 


BBI 

-300 

HHI 

HB 

B 



*S/b 

-100 




-0.15 

■■ 


Bi 

-0.15 

B 

B 

* 

Ihfgl 


m 






m 


m 

B 


f = 5MHz 

-10 


-0.2 


2 

— 

2 


3 



m 

f = 1 kHz 

-30 

ml 

-0.1 


25 

350 

- 

B 

- 

B 

B 


^obo 

■ 

■ 



bb 


B 


■1 




VcB=10V 
f=1 MHz 

■ 

■ 

0 

im 

■ 

180 

B 

180 

■ 

180 

pF 

* 

tr® 



-0.75 

-0.075<l 


mil 

imi 

- 

— 

0.5 



r 

H 

H 

-1 

-O.ld 

H 

BBI 

B 

3 

- 

- 






-0.75 

-0.075<l 


mull 

■mi 

wm 

imH 

6 



ts® 

H 

H 

-1 

-0.1<l 

IBI 

H 

B 

B 

B 


ps 





-0.75 

-0.075*1 

mmi 

mnn 

m 

_ 

_ 

3 


♦ 

tfC 

H 

1 

-1 

-O.ld 

H 

B 

B 

3 

- 




HHHHHHI 


mu 


■■■■Hi 

mm 

■■■■1 

■■■■ 

■■■Hi 


I 


-10 


-1 


— 

5 

— 

5 

— 


jgjJI 


• In accordance with JEDEC registration data. ®^CC “ "'200 V, tp = 20 m* 

■Pulsed: pulse duration - 300 ps, duty factor <2%. “ *82 

bCAUTiON: The sustaining voltage Vq^q(sus) 

MUST NOT be measured on a curve tracer. 



NUMBER OF THERMAL CtCLES CTHOUSANDS) 


9ZCS -I92IB 


Fig. 4 — Thermal-cycling rating chart for all types. 



9ZCS-I9ZI9 

Fig. 5 — Typical dc beta characteristics for all types. 



Fig. 6 — Typical gain-bandwidth product for all types. 



COLLECTOH CURRENT tic) —A '•••• 


Fig. 7 - Typical saturation-voltage characteristics 
for all types. 
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Fig. 8 — Typical transfer characteristics for all types. 


Fig. 9 — Typical storage time characteristic for 
all types. 


92C5-t9980R2 

Fig. 10 — Typical turn-on time and fall-time 
characteristics for all types. 
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POWER TRANSISTORS 


2N6477, 2N6478, RCA3441 


Hometaxial-Base, Medium-Power Silicon 
N-P-N Transistors 


Designed for Medium-Power Linear and Switching Service 
in Consumer, Automotive, and Industrial Applications 


RCA 2N6477 and 2N6478 are hometaxial-base silicon n-p-n 
transistors intended for a wide variety of medium-to-high 
power, high-voltage applications. These devices, which are 
voltage extensions of the 2N5298 family, are especially useful 
in vertical output stages in color and black-and-white TV. The 
units differ in voltage ratings and in the currents at which para- 
meters are controlled. 

RCA3441 is a silicon n-p-n transistor intended for a wide 
variety of high-current applications. The hometaxial-base 
construction of this device renders it highly resistant 


to second breakdown over a wide range of operating conditions. 
The VERSAWATT case has a proven thermal-cycling capability. 
This capability is assured by real-time quality controls in our 
manufacturing locations. . All these types are supplied 
in the JEDEC TO-220AB straight-lead version of the 
package. They are also available on special order in a variety of 
lead-form configurations. Two popular variations have leads 
formed to fit TO-66 sockets (specify formed lead No. 6201) 
or printed-circuit boards (specify formed lead No. 6207). 
Detailed information on these and other VERSAWATT outlines 
may be obtained from your RCA Sales Office. 


MAXIMUM RAXiNGS. Absolute Maximum Values: 

COLLECTOR TO BASE VOLTAGE 

COLLECTOR TO EMITTER SUSTAINING VOLTAGE: 

With external base to emitter resistance (Rbe> '00 SI 

With base open 

With base reverse-biased V0g = - 1 5 V 

EMITTER TO BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

PEAK COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION 

At case temperatures up to 25°C 

At case temperatures above 25°C 
TEMPERATURE RANGE 

Storage and Operating (Junction) 

PIN TEMPERATURE (During Soldering) 

At distances > 1/32 in. (O.B mm) from seating plane for 10 s max. 


''CBO 


2N6477 2N6478 RCA3441 

140 160 160 V 


V(-£p{$us) 120 140 

Vc£q(sus) 130 150 

VcEvl‘^*l 140 160 

Vebo 5 5 

Ic 2.5 2.5 

4 4 

•b 1 1 

Pj 

50 50 

Derate linearly to 150 C 
1.8 1.8 

Derate linearlv at 0.0144 

-65 to 150'OC 


140 

150 

160 

7 

3 

4 
2 

36 


V 

V 

V 

V 
A 
A 
A 

W 

w 

W/*C 
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* 2N- Series types in accordance with JEDEC registration data format JS-6 RDF-2. 


Features: 

■ Maximum safe-area-of -operation curves 

■ Low saturation voltages 

■ High dissipation ratings 

■ Thermal-cycling rating curves 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power switching circuits 

■ Solenoid drivers 

■ Vertical output stages in color 
and B/W TV 

TERMINAL DESIGNATIONS 



BOTTOM VIEW 


JEDEC TO-220AB 

(See dimensional outline “S”.) 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2S° C unless otherwise specified 





TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6477 

2N6478 

UNITS 




VCE 

< 

00 

m 

'c 

■b 

MIN. 

MAX. 

MIN. 

MAX. 


♦ 

Collector-Cutoff Current; 


80 



0 

- 

2 

- 

_ 



With base Ofien 

'CEO 

100 



0 

- 

- 

- 

2 



With base-emitter 


130 

-1.5 



_ 

2 

_ 


mA 


junction reverse-biased 

'CEV 

150 

-1.5 



- 

- 

- 

2 




120 

-1.5 



_ 

10 

_ 




AtTc= 150 C 

'CEV 

140 

-1.5 



_ 


_ 

10 



Emitter-Cutoff Current 

'ebo 


-5 

0 


- 

2 

- 

2 

mA 


Collector-to-Emitter Sustaining 












Voltage; 

VcEO<sus) 



0.1® 

0 

120 

- 

140 

- 


* 

With base open 












With external base-to-emitter 
resistance iRgg) = 100 

Vcer(sus) 



0.1® 


130 

- 

150 

- 

V 


With base-emitter junction 
reverse-biased 

VcEV<sus) 


-1.5 

0.1® 


140 

- 

160 

- 


* 

DC Forward-Current Transfer 


4 


1» 


25 

150 

25 

150 



Ratio 

•iFE 

4 


2.5a 


5 

- 

5 

- 


* 

Collector-to-Emitter 

VcE(sat) 



ia 

0.1 

_ 

1 


1 



Saturation Voltage 



2.5a 

0.5 

- 

2 

- 

2 





4 


ia 


_ 

1.B 

_ 

1.8 



Base-to-Emitter Voltage 

Vbe 

4 


2.5a 


- 

3 

- 

3 

V 

* 

Magnitude of Common-Emitter, 












Small-Signal, Short-Circuit 
Forward-Current Transfer Ratio: 


4 


0.5 


5 

_ 

5. 

_ 



f = 40 kHz 











Gain-Bandwidth Product 

fT 

4 


0.5 


200 

- 

200 

- 

kHz 

* 

Common-Emitter, Smalt-Signal, 




1 








Short-Circuit Forward-Current 


4 


0.1 


25 


25 




Transfer Ratio: 












f = 1 kHz 












Thermal Resistance; 












Junction-to-Case 

^0JC 





- 

2.5 

- 

2.5 

°C/W 


Junction-to- Ambient 

f^0JC 





~ 

70 


70 


* In accordance with JEDEC registration data format (JS-6 RDF-2). * Pulsed; Pulse duration = 300 ps, duty factor = 1 .8%. 

CAUTION; The sustaining voltage Vqbq(sus), VQgp(sus), and VceV^*^** MUST NOT be measured on a curve tracer. 



Fig. 1 - Thermal-cycling rating chart for 
2N6477, 2N6478. 



92CS- 20108 

Fig. 2 - Thermal-cycling rating chart for 
RCA3441. 
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POWER TRANSISTORS 


2N6477, 2N6478, RCA3441 


electrical characteristics, Af Case Temperature (TqJ = 25^C unless otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 


VOLTAGE 

Vdt 

CURRENT 

Adc 

RCA3441 

UNITS 

VCE 

Veb 

''be 

•c 

'b 

MIN. 

MAX. 


Collector-Cutoff Current: 
With base open 

'CEO 

100 

120 




0 

0 

- 

5 

mA 

With base-emitter 

junction reverse-biased 

'CEX 

120 

140 


-1.5 

-1.5 



- 

5 

At Tc - 150°C 

'CEX 

120 

140 


-1.5 

-1.5 



- 

10 

Emitter-Cutoff Current 

'ebo 


5 


0 


- 

2 

mA 

Co 1 lec tor-to-E m itter 
Sustaining Voltage: 
With base open 

VcEO<s“** 




0.1® 

0 

140 


V 

With external base-to- 
emitter resistance 

(Rbe> = icon 

Vcer(sus) 




0.1® 


150 

- 

With base-emitter junction 
reverse-biased 

VcEv<sus) 



-1.5 

0.1® 


160 

- 

DC Forward-Current 
Transfer Ratio 

•’FE 

4 



0.5® 


20 

150 


Collector-to-Emitter 
Saturation Voltage 

Vc£(sat) 




0.5® 

0.05® 


1.2 

V 

Base-to-Emitter Voltage 

Vbe 

4 



0.5® 


- 

2 

V 

Gain-Bandwidth Product 

^T 

4 



0.2 


200 

- 

kHz 

Common-E m itter, 
Small-Signal, Short- 
Circuit Forward- 
Currerit Transfer Ratio 
(f = 1 kHz) 

Ne 

4 



0.1 


25 

- 


Forward-Bias Second 
Breakdown Collector 
Current^ (t > 1 $) • 

's/b 

120 





0.3 

- 

A 

Thermal Resistance: 
Junction-to-Gase 







- 

3.5 

°C/W 

Junction-to-Ambient 

^ejA 






- 

70 


®Pulscd: Pulse duration = 300 ms, duty factor = 1.8%. ^Pulsed; 1 -second non-repetitiv^ pulse. 




Fig. 3 - Typical gain-bandwidth product 
for all types. 



92CS-ZZ443 

Fig. 4 - Typical dc beta characteristics 
for 2N6477. 



Fig. 5 - Typical dc beta characteristics 
for 2N6478. 



92CS-I2642 


Fig. 7 - Typical output characteristics 
for 2N6478 and RCA3441. 
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COLLECTOR CURRENT (1^) 


POWER TRANSISTORS 
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POWER TRANSISTORS 


2N6479, 2N6480 

Radiation-Hardened Siiicon N-P-N Power Transistors 

Epitaxial-Planar Types for Aerospace and Military Applications 


Rated for Operation in Radiation Environments 
with Cumuiative Neutron Fiuence Leveis to 1 x 
i0l4 Neutrons/cm2 and Gamma intensity to 1 x 
108 Rad(Si)/s 


The RCA-2N6479 and 2N6480* are 
epitaxial silicon n-p-n planar power- 
switching transistors. They are de- 
signed for aerospace applications in 
which they might be subjected to ex- 
treme neutron and gamma-ray ex- 
posure. 


The 2N6479 and 2N6480 are intended 
for use in 5-to-10 ampere high- 
frequency power inverter service. 
They are supplied In hermetic flat 
3/4-inch (19.05 mm) diameter 
packages with radial leads . 

•Formerly RCA Dev. Nos. TA8007 and 
TA8007B, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values 


TERMINAL DESIGNATIONS 



* VCBO 

VcER(sus) 

RBE< 100 q 

* VCEX 

* VCEO(SUS) 

* vebo 

*IC 

ICM 

* IB 

* Pt: 

Tc<25°C 

Tc<25°C 

* Tc = 100”C 

Tj.Tstg • . 

*Tl: 

During soldering, at distances 1/32 in. (0.8 mm) 
from seating plane for 10 s max 


2N6479 

100 

2N6480 

100 

V 


80 

60 

100 

80 

V 

V 


60 

80 

V 



6 

V 

|i 

III 


12 

A 


25 

A 

lii 


5 

A 


87 

W 

__ See Fig. 1 and 5 _ 


U ” ^ 


50 

W 

& 


-65 to 200 _ *C 


230 


note: CURRENT DERATING AT CONSTANT VOLTAGE^ 
APPLIES ONLY TO THE DISSIPATION- LIMITED PORTION 
AND Is/b -LIMITED PORTION OF MAXIMUM -OPERATING- 
AREA CURVES DO NOT DERATE THE SPECIFIED 
VALUE FOR Ic MAX. 



CASE TEMPERATURE (Tc>-*t 

Fig. 1 ■ Derating curves for both types. 


•In accordance with JEDEC registration data 



Fig. 2 ■ Thermai-cyciing rating chart for both 
types. 



COLLECTOR CURRENT IXc) — A 

• 2CS-»HI 

Fig. 3 - Typical 1-Me V-equivaient neutron dam- 
age coefficient as a function of coitec- 
tor current for both types. 



Fig. 4 - Typical coiiector-to-emitter saturation 
voitage as a function of 1-Me V-equiv- 
alent neutron fiuence for both types. 
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POWER TRANSISTORS 


2N6479, 2N6480 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 “C 
PRERADIATION 





TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 
V dc 

CURRENT 

Adc 

2N6479 

2N6480 

UNITS 




VcE 

Vbe 

ic 

IB 

Min. 

Max. 



ICBO 

lOOa 




— 

1 

mA 


Ices 

60 




— 

200 

mA 

* 

ICEV 

100 

0 



— 

1 



(Tc = 100"C) 

60 

0 




1 

mA 

* 

lEBO 


-6 



— 

2 



vebo (Ie = 

2 mA) 





6 

— 


* 

VCEO(sus)b 

2N6479 

2N6480 



0.2C 

0.2C 


60 

80 

— 

w 


VCER(sus)b 

(RBE = 100Q) 
2N6479 
2N6480 



o o 

CM CM 

dcD 


80 

100 

— 


* 

hpE 

2 


12C 


20 

300 


* 

VBE(sat) 



12C 

1.2 

— 

1.5 

V 

* 

VcE(sat) 



12C 

1.2 


0.75 



IS/b 

(t = 1 s) 

12 




7.3 

— 

A 


ES/b (RBE = 100 Q, 
L = 100mH) 



5 


1.25 

— 

mJ 

♦ 

Ihfel 

(f = 10 MHz) 

5 


1 


10 

— 




5 


1 


100 

— 

MHz 


Cobo 

(f = 1 MHz) 

lOa 




— 

400 

PF 

* 

‘r 

30d 


12 

1.2 

— 

400 


* 

ts 

30d 


12 

1.2© 

— 

800 

ns 

* 

tf 

30d 


12 

1.2© 

— 

200 



R0JC 

10 



5 

— 

2 

X/W 


*ln accordance with JEDEC registration data, 

®VcB value. 

^CAUTION: The sustaining voltages VcEO(sus) and Vcer(sus) MUST NOT be measured on a curve 
tracer. These sustaining voltage’s should be measured by means of the test circuit shown in Fig. 10. 

Pulsed; pulse duration < 350 ^s, duty factor < 2%. 
dVQc value, 

«*Bi = -'B2. 


TYPICAL CHARACTERISTIC DURING GAMMA EXPOSURE FOR DOSE RATES 
OF LESS THAN 1 x 108 RAD(Si)/sec 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE - V dc 

For both 
Types 



vcb 

Vbe 

TYPICAL 


Collector-to-Base 
Charge Generation 
Constant (C) 

20 

0 

5x1 0-» 

Coulomb 

Rad 


The charge generated in the depletion region of a transistor is proportional to the volume of the 
depletion region, the total dose, and the energy of the gamma radiation. 

The primary base-collector photo current [1pp(base)l = (Qy where y is the gamma dose rate in 
Rad(Si)/s. 
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POWER TRANSISTORS 


2N6479, 2N6480 


POST NEUTRON-RADIATION ELECTRICAL CHARACTERISTICS 

AFTER EXPOSURE TO 5 x 10l3 NEUTRONS/cm2 (1 MeV equiv.), At Case 

Temperature (Tc = 25‘*C 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 

Vdc 



UNITS 



VCE 

vbe 

Ic 

■b 

Min. 

Max. 


9 

ICEV 

100 

0 



— 

1.2 

mA 

1 

lEBO 


-5 



— 

2.2 

1 




o o 

C\J CM 

do 




60 

80 

— 

V 

* 

hPE 

5 


7C 


12 

— 


* 

VBE(sat) 



7C 

1.4 

— 

1.5 

V 

* 

VcE(sat) 



7C 

1.4 

— 

1.5 


* 

|hfe| (f= 10 MHz) 

5 


1 


10 



* 






— 

9x10-'® 



*ln accordance with JEDEC registration data. 

bCAUTION: The sustaining voltage VcEO(sus) MUST NOT be measured on a curve tracer. This sus- 
taining voltage should be measured by means of test circuit shown in Fig. 10. 
cPulsed; pulse duration < 350 /iS, duty factor < 2%. 

_J 1 __ 

hpE2 hpEi 
^Damage constant K = 

Where hpE-i = Beta prior to exposure 
hpE 2 = Beta after exposure 

d = Neutron fluence (1 MeV equiv.) 


Knowing K, hpE 2 may be calculated for other 
fluences using the relationship; 


hpE2 = 


K+ -t- 


hpEi 



Fig. 6 - Maximum operating area for both types 
(Tc = 100’^C). 


„ 100 
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COLLECTOR CURRENT (Ic)-A 92CS-ZH22 

Fig. 7 - Typical dc beta characteristic for both 
types. 



COLLECTOR-TO- EMITTER VOLTAGE (Vce)— V 

Fig. 5 - Maximum operating areas for both 
types (Tc = 25 



COLLECTOR CURRENT (Ic) —A 


92CS-2M23 


Fig. 8 ■ Typical base-to-emitter saturation 
voltage characteristic as a function of 
collector current for both types. 



COLLECTOR CURRENT He)—* 92CS-2U24 

Fig. 9 - Typical coUector-to-emitter saturation 
voltage characteristic as a function of 
collector current for both types. 
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POWER TRANSISTORS 


2N6486-2N6491 


15- A, 75-W, Silicon N-P-N and P-N-P Epitaxial-Base 
VERS AW ATT Transistors 

Complementary Pairs for General-Purpose 
Switching and Amplifier Applications 


RCA-2N6486— 2N6491*, inclusive, are 
epitaxial-base silicon transistors. The 
2N6486, 2N6487. and 2N6488 are n-p-n 
complements of p-n-p types 2N6489, 
2N6490, and 2N6491, respectively. All 
these devices are intended for a wide 
variety of medium-power switching and 
amplifier applications, and are particu- 
larly useful in high-fidelity amplifiers 


• Formerly RCA Dev. Nos. TA8325, TA8324, 
TA8323, TA8328, TA8327, and TA8326 respectively. 


Utilizing complementary-symmetry circuits. 

These devices are supplied in the RCA 
VERSAWATT package in color-coded 
molded-silicone plastic; the 2N6489— 
2N6491 (p-n-p) devices are green, and 
the 2N6486— 2N6488 (n-p-n) devices are 
gray. All are regularly supplied in the 
JEDEC TO-220AB. 


Features: 

■ Thermal-cycling ratings 

■ Maximum safe-area-of-operation 
curves 

■ Color-coded packages of molded- 

silicone plastic: 

Green - p-n-p (2N6489, 2N6490, 2N6491 ) 
Gray -n-p-n (2N6486, 2N6487, 2N6488) 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 92CS-275I9 


(See dimensional outline “S".) 


MAXIMUM F{AJ\UGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE 
COLLECTOR-TO-EMITTER VOLTAGE: 

* With 1 .5 volts (Vbe) of reverse bias, and external 

base-to-emitter resistance (Rbb) *= 100 n 

With external base-to-emitter 

resistance (Rbe) = 100 ^ 

With base open 

" EMITTER-TO-BASE VOLTAGE 

* CONTINUOUS COLLECTOR CURRENT 

* CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C 

At ambient temperatures up to 25°C 

At case temperatures above 25°C 

At ambient temperatures above 25°C .... 

* TEMPERATURE RANGE: 

Storage and operating (Junction) 

* LEAD TEMPERATURE (During soldering): 

At distanced 1/8 in. (3.17 mm) from 
seating plane for 10 s max 

* In accordance vwith JEDEC registration data format JS-6 RDF-2. 



N-P-N 

2N6486 

2N6487 

2N6488 



P-N-P 

2N64894 

2N64904 

2N6491^ 


VCBO 


50 

70 

90 

V 


VCEX 

50 

70 

90 

V 

VCER 

45 

65 

85 

V 

VCEO 

40 

60 

80 

V 

vebo 

5 

5 

5 

V 

ic 

15 

15 

15 

A 

•b 

5 

5 

5 

A 

pt 

75 

75 

75 

W 


1.8 

1.8 

1.8 

W 


Derate linearly 0.6 W/° C 

Derate linearly 0.0144 W/° C 

65 to +150 °C 


235 oc 

♦ For p-n-p devices, voltage and current values are negative. 



Fig. 1 - Derating chart for all types. 



Fig. 2 - Thermal-cycling rating chart 
for all types. 



Fig. 3 - Typical gain-bandwidth product as a 

function of collector current for all types.^ 

* For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


2N6486-2N6491 


ELECTRICAL CHARACTERISTICS, At case temperature (Tc) = 25°C unless otherwise specified 




TEST CONDITIONS 

LIMITS 





CURR. 

2N6486 

2N6487 

2N6488 

UNITS 

CHARACTERISTIC 

SYMBOL 


A dc 

2N6489« 

2N64904 

2N649U 



Ul 

O 

> 


'c 

moon 



Max. 

Min. 

Max. 


Collector-Cutoff Current; 


35 



_ 

500 


_ 

. _ 

_ 


With external base-emitter 

'CER 

55 



- 

- 

- 

500 

- 

- 

mA 

resistance (Rsf) = lOOfi 

75 



- 

- 


- 

- 

500 


With base-emitter junction reverse 


45 

-1.5 


- 

500 

- 

- 

- 

- 


biased and external base-to-emitter 


65 

-1.5 


- 

- 

- 

500 

- 

- 

mA 

resistance (RbE^ “ 100S7 

'CEX 

85 

-1.5 


- 

- 

- 

- 

- 

500 















40 

-1.5 


- 

5 

- 

- 

- 

- 


At Tc = 150°C 


60 

-1.5 


- 

- 

- 

5 

- 

_ 

mA 



80 

-15 


- 

- 

- 


- 

5 




20 



_ 

1 

- 


_ 

- 


With base open 

'CEO 

30 



- 

~ 

- 


- 

- 

mA 


40 





- 

- 

- 

1 


Emitter-Cutoff Current 

'ebo 


- 5 

0 


1 

- 

1 

- 

1 

mA 

DC Forward-Current 


4 


5« 

20 

150 

20 

150 

20 

150 


Transfer Ratio 

^'FE 

4 


15« 

5 


5 


5 



Collector-to-Emitter 












Sustaining Voltage 
With base open 

\Ic£q{sus) 



0.2 

40*> 


6(P 


80b 



With external base-emitter 

Vcer(sus) 











resistance (R0g) = 100J2 



0.2 

45° 


65° 


85° 


V 

With base-emitter junction reverse - 
biased and external base-to-emitter 
resistance (Rb^) = 100U 

Vcex<5^5* 


1.5 

0 2 

50b 


70b 


90b 



Base to- Emitter Voltage 

< 

CD 

m 

4 

4 


5« 

15» 

■■ 

13 

3.5 


1.3 

3.5 


1 

1.3 

3.5 

V 

Collector-to-Emitter T ~ ^ 

VcE 



5« 


1.3 


1.3 

_ 

1.3 


Saturation Voltage [ ~ ^ ^ 



15« 


3.5 


3.5 

- 

3.5 

V 

Magnitude of Common-Emitter 












Small-Signal Short-Circuit 

1 h i 




c 







Forward-Current Transfer Ratio : 

1 Ne 1 




D 


5 


5 



f = 1 MHz 












Common-Emitter, Small-Signal, 












Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

^e 

4 


1 

25 

- 

25 

- 

25 

- 


Thermal Resistance 






1 






Junction-to-case 

^0JC 




1 

1.67 


1.G7 


1 .67 

°c/w 












Junction-to-ambient 





- 


- 

70 

— 

70 



* In accordance with JEDEC registration data format (JS-6 RDF 2). ^ CAUTION: Sustaining voltages Vq^qIsusI, ^cER^sus) 

■ Pulsed: pulse duration = 300 us. duty factor = 1 .8% MUST NOT be measured on a curve tracer. (See 

^ For p-n-p devices, voltage and current values are negative. 


VcExfsus) 
Fig. 19 y 



Fig. 4 - Maximum operating areas for all types. ^ 



S2CS-22392 

Fig. 5 - Typical dc beta characteristics for 
2N6486. 2N6487, and 2N6488. 

♦ For p-n-p devices, voltage and current values are negative. 



Fig. 6 - Typical transfer characteristics for 
all types. ^ 
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POWER TRANSISTORS 


2N6486-2N6491 


CASE TEMPERATURE (Tc)=25" 

I {CURVES MUST BE DERATED LINEARLY! 
WITH INCREASE IN TEMPERATURE) 



10 2 40 60 80 100 
COLLECTOR-TO-EMITTER VOLTAGE (VceI— V 

92CS-22805 


Fig. 7 - Maximum operating areas for alt types.^ 



92CS-22807 


Fig. 8 ■ Typical output characteristics for 
all types. ^ 



COLLECTOR CURRENT (Ic) A 

Fig. 9- Typical saturated switching 
characteristics for 2N6486, 
2N6487, and 2N6488. 



92CS- 9576RI 

Fig. 10 - Typical dc beta characteristics 
for 2N6489, 2N6490, 2N6491. 



92CS-I950( 

Fig. 1 1 - Typical saturated switching 
characteristics for 2N6489, 
2N6490, and 2N6491. 

♦ For p-n-p devices, voltage and current values are negative. 



Fig. 12- Typical coUector-to-emitter satur- 
ation-voltage characteristics for 
all types. 
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POWER TRANSISTORS 


2N6510-2N6514 

High-Voltage, High-Current, Silicon N-P 
Transistors 


For Switching Applications in Industrial 
Commercial and Military Equipment 


The RCA-2N6510, -2N651 1, -2N6512, -2N6513, and -2N6514* 
are epitaxial silicon n-p-n power transistors with pi-nu con- 
struction. They are especially designed for use in electronic 
ignition circuits and other applications requiring high-voltage, 
high-energy, and fast-switching-speed capability. 


These devices are hermetically seated in a steel JEDEC TO-3 
package. They differ from each other in breakdown-voltage 
ratings, leakage, a nd beta characteristics. 

•Formerly RCA Dev. Nos. TA88470, TA8847A, TA8847B, TA8847C, 
and TA8847E, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

•COLLECTOR-TO-BASE VOLTAGE V^rq 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With external base-to-emitter resistance Rgg = 50 n '^CER^*^*^ 

* With base open '^CEO*s“*l 

•EMITTER-TO-BASE VOLTAGE Vcrq 

•CONTINUOUS COLLECTOR CURRENT |“ 

•CONTINUOUS BASE CURRENT U 

•EMITTER CURRENT 

•TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C ' 

At case temperatures above 25°C 

•TEMPERATURE RANGE: 

Storage and Operating (Junction) 

•PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 

•in accordance with JEDEC registration data format JC-25 ROF-1. 


2N6510 2N6511 2N6512 2N6513 2N6514 
250 300 350 400 350 


250 

200 


300 

250 


350 

300 


400 

350 


350 

300 


120 120 1 
See Figs. 1 and 2.- 


-66 to -1-200 - 
230 


°C 

°C 
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-N Power Switching 

Features: 

■ Fast switching speed 

■ Epitaxial pi-nu construction 

■ Hermetic) steel package-JEDEC TO-3 

■ Maximum-safe-area-of-operation curves 

■ Thermal-cycling rating chart 

TERMINAL DESIGNATIONS 


C 



JEDEC TO-3 

(See dimensional outline “A”.) 


ISO 



0 25 so 75 100 125 150 175 200 

CASE TEMPERATURE (Tc) — *C 


9ZCS- 25022 

Fig. 2 - Derating curve for all types. 


100 



NUMBER OF THERMAL CYCLES 

92C5-25023 

Fig. 3 - Thermal-cycling rating chart 
for all types. 


'•w'^^al COLLECTOR-TO-EMITTER VOLTAGE (Vce)* 3 v| 



COLLECTOR CURRENT (Ic) — A 

92CS-25025 


Fig. 4 - Typical dc beta characteristic for 
all types. 











POWER TRANSISTORS 

2 N 6510 - 2 N 6514 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C Unless Otherwise Specified 




TEST CON 

DITIONS 

Liiy 

1ITS 



CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6512 

2N6514 

2N6513 

UNITS 



< 

o 

m 

UJ 

CD 

> 

•c 

•b 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 



'CEO 

250 

300 




- 

- 

5 

- 

- 

5 

mA 


•CEV 

350 

400 

-1.5 

-1.5 

■ 

■ 

B 

B 


B 

B 

“ 


* 


350 

400 

-1.5 

-1.5 


■ 

B 

B 

10 

B 

B 



* 

•ebo 





- 

- 

3 

- 

- 

3 

mA 

* 

DSSBSHU 





300b 

- 

- 


- 

- 

V 





0.2 

■ 

BP 

Hi 

B 

B 


B 


* 

^EBO 





6 

- 

- 

6 

- 



* 

hpE 

2N6512, 2N6513, 

3 

I 

■ 

■ 


B 

50 

B 

B 


■ 


2N6514 

3 






50 

B 

B 



* 

V0E(sat) 

2N6512, 2N6513, 


■ 

1 

0.8 

i 

g 

B 

g 

g 

1 

V 


2N6514 




1 

H 

B 

B 

B 

B 

B 


* 

VQ0(sat) 

2N6512, 2N6513. 

■ 

■ 

■ 

0.8 

■ 

B 

B 

B 

B 

B 



2N6514 

■ 



1 

■ 

B 

la 

B 

B 


V 


All types 

■ 

n 

H 

3 

H 

B 


B 

B 

m 


* 


■ 

■ 


■ 

50 

■ 



■ 

200 

PF 








Bi 



B 



* 

Ihfgl 

f = 1 MHz 

10 


■ 

■ 

B 

■ 

9 

1 

■ 

9 

MHz 

* 

'S/b 

38 



■ 


B 

PI 


B 

n 



t = 1 s, nonrepetitive 

to 

o 

o 



■ 


^B 



m 



* 

td*" 

2N6512, 2N6513, 

1 

■ 

4 

0.8 


0.1 

0.2 

g 

g 




2N6514 



5 

1 

- 

0.1 

0.2 

B 

B 




2N6512, 2N6513, 

■ 


■ 

g 

B 

0.7 

B 

g 

B 

B 



2N6514 

■ 


D 

n 

B 

0.7 

Bi 

B 

B 


MS 

* 


■ 

I 

B 

m 

■ 

3 

m 

■ 

■ 

1 




■ 



m 

B 

3 

B 

B 

B 



« 

tfC 

■ 

■■■ 

■1 

■i 

■1 

■1 


■ 

■ 

BB 



2N6512, 2N6513, 



B 


B 

B 

1.5 

B 

B 

B 



2N6514 

■ 

mi 

n 

D 

B 

B 

1.5 

B 

B 




Rsjc 



5 

_ 



2QI 

B 

B 




* Minimum and maximum values and test conditions in 
accordance with JEDEC registration data format JC-25 
RDF-1. 

* Pulsed; pulse duration = 300 /ns, duty factor <2%. 


** CAUTION: The sustaining voltages Vq^qIsus) and 
VcerIsus) must not be measured on a curve 
tracer. These sustaining voltages should be measured 
by means of the test circuit shown in Fig. 12. 

cVcc = 200V.Ibi=1b2- 



92CS-25024 


Fig. 5 - Maximum operating areas for 
all types at 25° C and lOOPC. 



92CS-25026 


Fig. 6 - Typical collector-to-emitter satur- 
ation-voltage characteristics for 
all types. 



COLLECTOR-TO-EMITTER VOLTAGE IVrF) • 3 V hH+H44+tH 

1 

s:r:::s!s:: :» hskssss 

■■■ ■■■■■■■■ ■■■ ■■■■■■■■■■■■ ■■■■■■■■■ 

!■■ ■■■■■■■■ ■■■ ■■■■■■■■■■■■■■ SSSSSiSSS 

■■■ mmmmmmmmmmmmm ■■■■■■■■■ 

!!! »::s::::ss: h::::sss 


>■! ■■■■■■■■■■■■■■ ■■■■■■■■■ 


■■■ 9 !■■■■■ ■■■■■■■■■■■■ ■■■■■■■■■ 

1 

!!B ■■■■■■■■■■■■ ■■■■■■■■■ 

■S99li*#«SSSSSSS ■■■■■■■■■■■■ ■■■■■■■■■ 

B 

■■■■■■■■■■■■ ■■■■■■■■■ 

s;ss:::s:::: ::::ss:ss 


0 12 3 4 


BASE-TO-EMITTER VOLTAGE (Vbe> — V 

92CS-2S02T 

Fig. 7 - Typical transfer characteristics for 
all types. 



92CS-2302« 


Fig. 8 - Typical output characteristics for 
all types. 
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POWER TRANSISTORS 

2N6510-2N6514 


electrical characteristics. Case Temperature (Tq) = 25°C Unless Otherwise Specified 


CHARACTERISTIC 

CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6510 

2N6511 

EBI 

Vbe 

la 

la 


1^ 


[jjjj 

EBfi 


•CEO 

150 

200 

■ 

■ 

■ 

B 

B 

5 

B 

B 

5 

mA 


1^3 


■ 

■ 

B 

B 

5 

B 

B 

5 

mA 



m 

■ 

■ 

B 

B 

10 

B 

B 

“ , 

10 

‘ebo 


-6 





3 

- 


3 

rpA 



bh 

IjQ 

m 

1^^ 

m 

Bl 


im 

BH' 

V 

^CER^sus) 
Rre “ 50 

■ 

■ 

0.2 


250b 

B 

B 

300b 

B 

B 

VebO 

If = 3 mA 

■ 

■ 

■ 

■ 

6 

B 

B 

6 

B 

B 

V 

hpE 

3 

3 


3a 

4a 


10 

_ 

50 

10 



|50 



VQ^Isat) 

■ 

jm 

■ 


B 

B 

B 

B 

B 

fl 

V 

V0g(sat) 

■ 

■ 

3a 

4a 

7a 

0.6 

0.8 

3 

1 

1.5 


B 

1.5 

1.6 

2.5 

V 


■ 

■ 

■ 

■ 

50 

- 

200 

50 


200 

pF 

Ihfel 

f = 1 MHz 

10 

■ 

■ 

■ 

B 

B 


B 

B 

9 

MHz 


38 

200 

■ 

■ 

■ 

3.16 

0.1 

B 

B 

3.16 

0.1 

B 

B 

B 

»d‘ 



3^ 

4 

0.8 



UTT^ 


: 

0.1 

0.2 

JUS 




3 

4 

0.6 

0.8 

- 

0.7 

1.5 

- 

a, 

1.5 

»s' 



3 

4 

0.6 

0.8 

_ ' 

3 

5 

- 

3 

5 

t,C 



3 

4 

0.6 

0.8 

- 

0.5 

1.5 

- 

0.5 

1.5 

^ejc 

20 


5 


- 

- 

1.46 

- 

- 

1.46 

°C/W 


* Minimum and maximum values and test conditions 
in accordance with JEOEC registration data format 
JC-25 RDF-1, 

• Pulsed; pulse duration = 300 jus. duty factor <2%. 


CAUTION: The sustaining voltages Vq£q(sus) and 
VcEptstis) MUST NOT be measured on a curve tracer. 
These sustaining voltages should be measured by means 
of the test circuit shown in Fig. 12. 

'Vcc-200V.Ib, =1b2- 



92CS-2S028 


Fig. 9 - Typical base-to-emitter saturation- 
voltage characteristics for all types. 



Fig. 10 - Typical rise- and fall-time charac- 
teristics for all types. 



92CS-25034 


Fig. 1 1 - Typical storage-time characteristic 
for all types. 
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POWER TRANSISTORS 

2N6530-2N6533 


8>Ampere N-P-N Darlington Power Transistors 


80, 100, 120 Volts, 60 Watts 

Gain of 1000 at 5 A (2N6530, 2N6532) 

The RCA-2N6530, 2N6531, 2N6532, and 
2N6533* are monolithic n-p-n silicon Dar- 
lington transistors designed for power appli- 
cations at low and medium frequencies. The 
double epitaxial construction of these de- 
vices provides good forward and reverse 
second-breakdown characteristics. Their high 
gain allows them to be driven directly from 
integrated circuits, 

• Formerly RCA Dev. Nos. TA8904C, TA8904D. 
TA8904B, and TA8904A, respectively. 


Gain of 1000 at 3 A (2N6533) 
Gain of 500 at3A(2N6531) 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6530 

2N6531 2N6532 

2N6533 


‘'^CBO 

80 

100 

100 

120 

V 

Vcer(sus) 






R0E = 1OOn 

80 

100 

100 

120 

V 

'^CEol^^®^ 

80 

100 

100 

120 

V 

*''CEV<sus) 






Vbe = -1.5V 

80 

100 

100 

120 

V 

*'^EBO 

5 

5 

5 

5 

V 

*'c 

8 

8 

8 

8 

A 

•cm 

15 

15 

15 

15 

A 

*«B 

0.25 

0.25 

0.25 

0.25 

A 

*^*T 






Upto25°C 

65 

65 

65 

66 

W 

Above 25°C 






*T I , 


OCC 1 ly. 4L 




J' stg 


— 03 XO * lOU 










At distances > 1/8 in. (3.17 mm) 






from case for 10 s max 


235 — 



°c 


Features: 

■ Operate from 1C with- 
out predriver 

■ Low leakage at high 
temperature 

■ High reverse second- 
breakdown capability 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 

TERMINAL DESIGNATIONS 



JEDEC TO-220AB 

(See dimensional outline “S”.) 


* In accordance with JEDEC registration data format JS-6, RDF-4. 



92CS-24I03 


Fig. 2 - Dissipation derating curve for 
all types. 



Fig. 3 - Thermal-cycling rating chart 
for all types. 



Fig. 4 - Typical dc beta characteristics 
for all types. 
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POWER TRANSISTORS 


2N6530-2N6533 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C unless 

otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUR 

RENT 

kdc 

2N6530 

2N6531 

VCE 

Vbe 

•c 

■b 

Min. 

Max. 

Min. 

Max. 

'CEO 

80 

100 



0 

0 

B 

■ 

_ 

1 

mA 

•CEV 

80 

100 


■ 

■ 

B 

0.5 

L~ 

0.5 

Tc= 125°C 

80 

100 

-1.5 

-1.5 


■ 

B 

5 

■ 

5 

•ebo 


-5 

0 


- 

5 

- 

5 

mA 

hpE 

3 

3 

3 


■ 

■ 

1,000 

100 

10,000 

5,000 

500 

100 


■ 




IQI 

0 

80^ 

- 

100b 

- 

V 

Vcer(sus) 

R 0 £ = 1 00 



0.2 

■ 

80^ 

- 

lOOb 

- 

VcEv(sus) 






- 

100^ 

- 

Vbe 

3 

3 

3 

1 

1 

■ 

B 

2.8 

4.5* 

■ 

2.8 

4.5* 

V 

Vc0(sat) 

1 

■ 

3a 

5a 

8a 

0.006 

0.01 

0.08 

B 

2 

3* 

■ 

3 

3* 

V 

Vp 



5a 

83 

■ 

B 

5 

: 

4 

V 

^fe 

f = 1 kHz 

5 


1 

■ 

1,000 

- 

1,000 

- 


l^fel 

f = 1 MHz 

5 


■ 

■ 

20 

- 

20 

- 


^obo 

VcB=10V 
f = 1 MHz 

■ 

■ 

■ 

■ 

■ 

200 

■ 

200 

pF 

'S/b 

t = 0.5 s, 
nonrep. 

24 




2.7 

- 

2.7 

- 

A 

^S/b 

L= 12mH 
RbE = 100 n 


-1.5 

4.5 


120 

- 

120 

- 

mJ 

R0JC 





- 

1.92 

- 

1.92 

°C/W 


* In accordance with JEDEC registration data format JS-6, RDF-4. 


^ Pulsed, pulse duration = 300 JUS, duty factor <2%. 

^CAUTION: Sustaining voltages Vq^q(sus), V^^pisus), and VQgy(sus) /IfC/ST A/OF be measured on 
a curve tracer. 



Fig. 5 - Typical small-signal current gain 
for all types. 



Fig. 6 - Typical input characteristics for 
all types. 



Fig. 7 - Typical output characteristics for 
all types. 
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. POWER TRANSISTORS 

2N6530-2N6533 


ELECTRICAL CHARACTERISTICS. At Case Temperature (Tq) = 25°C unless 

otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS | 

LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6532 

2N6533 

VCE 


lai 

■91 

Min. 

Max. 

Min. 

Max. 


120 



0 




1 

■i 

•CEO 

100 



0 

- 

1 

- 


■ 


120 

-1.5 



_ 

_ 

_ 

0.5 


•CEV 

100 

-1.5 



- 

0.5 

- 

- 

mA 


120 

-1.5 



_ 

_ 

_ 

5 


Tq = 125 C 

100 

-1.5 



- 

5 

- 



‘ebo 


-5 

0 


- 

5 

- 

5 

mA 


3 


3a 


- 

- 

1,000 

10,000 


hpE 

3 


5a 


1,000 

10,000 


- 



3 


sa 


100 

5,000 

100 

5,000 





0.2 

0 

100^ 

- 

120^ 

- 


Vcer(sus) 



0.2 


100^ 


120^ 


V 

Rbe “ ^ 












-1.5 

0.2 


100t> 

- 

120^ 

- 



3 


3a 


- 

- 

- 

2.8 


^be 

3 


5a 


- 

2.8 

- 

- 

V 


3 


sa 


- 

4.5* 

- 

4.5* 





3a 

0.006 

- 

- 

- 

2 


< 

o 



5a 

0.01 

- 

2 

- 

- 

V 




sa 

0.08 

- 

3* 

- 

3* 





53 


_ 

_ 

_ 

4 


Vp 



8^ 


- 

5 

- 


V 


5 


1 


1,000 


1.000 



f = 1 kHz 










hfel 

5 


1 


20 


20 



f = 1 MHz 










^obo 










< 

n 

00 

II 

o 

< 





- 

200 

- 

200 

pF 

f = 1 MHz 










•s/b 

24 




2.7 


2.7 


A 

t = 0.5 s, 










nonrep. 










^S/b 










L= 12 mH 


-1.5 

4.5 


120 

- 

120 

- 

mJ 

R0E = 100^2 















- 

1.92 

- 

1.92 

OC/W 


* In accordance with JEDEC registration data format JS-6, RDF-4. 

^ Pulsed, pulse duration = 300 ps, duty factor ^ 2%. 

^CAUTION: Sustaining voltages Vq^q(sus), VQgp(sus), and VQgy(sus) /WJSr /VO 7 be measured 
on a curve tracer. 



0 2 4 6 8 O 12 14 16 » 

COLLECTOR CURRENT (I(>) -A 

92CS-246IO 


Fig. 8 - Typical saturation characteristics 
for all types. 



Fig. 9- Typical transfer characteristics 
for all types. 



92CS. 24611 

Fig. 10- Typical saturated switching-time 
characteristics for all types. 
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POWER TRANStSTORS 


2N6530-2N6533 




2i 














POWER TRANSISTORS 


2N6542, 2N6544, 2N6546 


3-, 5-, and 10-A Power- Switching Transistors 

High-Voltage N-P-N Types for Off- Line Power Supplies and Other High- 
Voltage Switching Applications 

The RCA-2N6542, 2N6544, and 2N6546 


series of silicon n-p-n power transistors 
feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together 
with high safe-operating area (SOA) ratings. 
They are specially designed for off-line 
power supplies, converter circuits and pulse- 
width-modulated regulators. These high-volt- 
age, high-speed transistors are 100-per-cent 


tested for parameters that are eassential to 
the design to high-power switching circuits. 
Switching times, including inductive turn-off 
time, and s,aturation voltages are characterized 
at 100°C; as well as at 25°C, to provide infor- 
mation necessary for worst-case design. 

The 2N6542, 2N6544 and 2N6546 tran- 
sistors are supplied in steel JEDEC TO-204MA 
hermetic packages. 


Features; 

■ 100% High Temperature Tested for 
100°C Parameters 

■ Fast Switching Speed 

■ High Voltage Rating: 

VcEX = 350 V 

■ Low VcE^sat) at Iq = 3-, 5-, and 10-A 

■ Steel Hermetic TO-204MA Package 

Applications: 

■ Off-Line Power Supplies 

■ High Voltage Inverters 

■ Switching Regulators 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 


(See dimensional outline "A”.) 


1 ^ 
S : 
Sioo: 

: 

^ : 
IS! 5°: 

25 : 


: 



n 

0 

3 

50 75 100 125 150 175 200 225 2! 


CASE TEMPERATURE ( Tq) — *C ^ ^ _ 

Fig. 2 — Dissipation and l^/jj derating curves 
for all types. 



Fig. 3 — Thermal-cycling chart for 
type 2N6542. 


MAXIMUM BATll^GS, Absolute-Maximum Values: 

* ^CBO 

* VcEV 

Vbe = -1-5V 

* VQBj^(Clamped) 

Vbe = -'>-5V 

* ^CEO 

* '^EBO 

I^lsat) 

* 'c 

'cm 

* 'b 

* Pj 

Tq up to 25°C 

Tq above 25 C, derate linearly 

* T,,g,Tj . 

* Tl 

At distance ^1/8 in. (3.17 mm) from seating 
plane for 5 s max 

* In accordance with JEDEC registration data. 


2N6544 2N6546 

650 


350 
300 
— 8 


3 

5 

10 

5 

8 

15 

10 

16 

30 

5 

8 

10 

100 

125 

175 

0.57 

0.714 

1 


tr. onn _ 


. 27R 


V 

V 

V 

V 

V 
A 
A 
A 
A 

W 

W/°C 

°C 



92CM-30932 


Fig. 1 — Maximum operating areas for type 
2N6542 (T(. = 25° C). 
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POWER TRANSISTORS 


































































POWER TRANSISTORS 


2N6542, 2N6544, 2N6546 


ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6542 

2N6544 

2N6546 

Units 



VrE 

wm 

Mm 


IQI 



[Q2I 




Tq= 100°C 


* 

•CEV 

650 

-1.5 

— 


- 

2.5 

- 

2.5 

- 

4 

mA 


•CER RBE = 50n 

650 




- 

3 

- 

3 

- 

5 

* 














Vcc = 20 V 



2.63 


350 

■ - 

- 

- 

- 

- 



L=180AtH, 

Rq = o.osn 



4.5a 


_ 

_ 

350 






^clamp “ Rated 
VCEX 



8a 


- 

- 

- 

_ 

350 

- 

V 


^clamp “ Rated 
^CEO ^ 



5a 


200 











8a 


- 

- 

200 

- 

- 

- 






15a 


- 

- 

- 

- 

200 

- 


* 

VgEisat) 



3a 

0.6 

- 

1.4 

- 

- 

- 

- 






5a 

1 

- 

- 

- 

1.6 

- 

- 






10a 

2 

- 

- 

- 

- 

- 

1.6 

V 

* 

VcE(sat) 



3a 

0.6 

_ 

2 

— 

_ 

— 

— 





5a 

1 

— 

— 

— 

2.5 

— 

— 






10a 

2 

- 

- 

- 

- 

- 

2.5 


* 

«s» 


-5 

3 

0.6 

- 

4 

- 

- 

- 

- 





-5 

5 

1 

- 

- 

- 

4 

- 

- 





-5 

10 

2 

- 

- 

- 

- 

- 

5 

jUS 

* 



-5 

3 

0.6 

- 

0.8 

- 

- 

- 

- 




-5 

5 

1 

- 

- 

- 

0.9 

- 

- 





-5 

10 

2 

- 

- 

- 

- 

- 

1.5 


♦ ^ 

R0JC 





- 

1.75 

- 

1.4 

- 

1 

°C/W 


* In accordance with JEDEC registration data. 

® Pulsed: pulse duration = 300 jus, duty factor ^2%. 
** CAUTION: The sustaining voltage Vq^q(sus) 
and VQgy(sus) MUST NOT be measured on a 
curve tracer. 


c Vcc = 20 V. L = 180 mH, Rq = 0.05 n 
Vqq value 

® Resistive load, Vqq = 250 V, tp = 100 /is, 

^ Inductive load, V^lamp ” 

Ig = -l0/5, L = 180 /iH, Rq = 0.05 TL. Vqq = 20 V 



Fig. 8 — Typical dc beta characteristics for 
type 2N6542. 



Fig. 9 — Typical dc beta characteristics for 
type 2N6544. 



Fig. 10 — Typical dc beta characteristics for 
type 2N6546. 



Fig. 11 — Typical collector-to-emitter saturation 
voltage as a function of collector cur- 
rent for types 2N6542 and 2N6544. 



Fig. 12— Typical collector-to-emitter saturation 
voltage characteristics for type 2N6546. 



Fig. 13— Typical base-to-emitter saturation voltage 
as a function of collector current for 
types 2N6542 and 2N6544. 
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POWER TRANSISTORS 

2N6542, 2N6544, 2N6546 



COLLECTOR -TO -EMITTER VOLTAGE (Vcrl- V 

92CM -30533 

Fig. 14 — Maximum operating areas for type 2N6546 (Tq = 25° Ct. 



2 ^ 6 2 4 S 8,^ 2 4 6 8 

COLLECTOR-TO-EMITTER VOLTAGE ( Vcg) - V 92CM- 30531 

Fig. 15 — Maximum operating areas for type 
2N6544 (Tq = 25° C). 



Fig. 16 — Typical base-to -emitter voltage as 
a function of collector current for 
types 2N6542 and 2N6544. 



Fig. 17— Typical base-to-emitter saturation 
voltage characteristics for type 


2N6546. 



0 2 4 6 8 10 12 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 


Fig. 18 — Typical output characteristics for 
types 2N6542 and 2N6544. 



92CS- 30374 


Fig. 19 — Typical output characteristics for 
type 2N6546. 
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POWER TRANSISTORS 


2N6576, 2N6577, 2N6578 


15-Ampere N-P-N Darlington 
Power Transistors 


60, 90, 120 Volts, 120 Watts 
Gain of 2000 at 4 A 


The 2N6576, 2N6577, and 2N6578 are 
monolithic n-p-n silicon Darlington tran- 
sistors designed for loW- and medium-fre- 
quency power applications. The double 
epitaxial construction of these devices pro- 
vides good forward and reverse second- 


breakdown capability; their high gain makes 
it possible for them to be driven directly from 
integrated circuits. 

All types utilize the steel JEDEC TO-204MA/ 
TO-3 hermetic package. 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


MAXIMUM nMmQS. Absolute-Maximum Values: 


* 

* 

* 


* 


* 

« 


^CBO 

VcEO<sus) 

^EBO 

'c • 

'cm 

'b 

Pj 

Tq<25°C 

Tp>25°C 

Ts„ T, 

Tl 

At distances ^ 1/32 in. (0.8 mm) from seating 
plane for 10s max 


2N6576 

2N6577 

2N6578 


60 

90 

120 

V 

60 

90 

120 

V 


1 


V 


15 


A 


30 


A 


0.25 __ 


A 


120 


W 


_ See Fig. 2 _ 



. -65 to 200 . 


°C 


235 °C 


* In accordance with JEDEC registration data. 


TERMINAL DESIGNATIONS 

C 
E 


JEDEC TO-204MA 
(See dimensional outline “A”.) 




H 

H 

Ic (MAX.) PULSEoB^^iil 

TIH ll 1 ilfl 





[fffl B 


10^ ffl P W ^ ^ 

III 1 


< 4 B DISSIPAT?ON ^ § j 1 






y t * FOR SINGLE ' M ' II IIk 

1 1^1 NONREPETITIVE 

III 

rtjljTO 


^ ^ [ ITITTFtllirilllPlin^ iilfllllill 






^ |cASETEMPERATURE(Tp)»25*CiBl^^^^^P 
u 2 3 (CURVES MUST BE DERATED ' ^ IjMl 

3 LINEARLY WITH INCREASE ^ |{iliilll||ilil4l^|)t^ 
3 IN TEMPERATURE) i MMP jlffl rffmtT 

■ 









SS i VceO<MAX.)* BOV (2N6577)-^^^^g 
j VCEQ(MflX-)» 120V(2N6578)^^^^P 



0.01 




I 2 4 6- 8 I 2 4 6 81 . izo 2 

I 10 100 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)“ V 


92CM-3II28 


1 — Maximum operating areas for all types. 



92 CS-E 8597 


Fig. 2— Schematic diagram for all types. 



Fig. 3 — Derating curves for all types. 
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POWER TRANSISTORS 

2N6576, 2N6577, 2N6578 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (TqI = 2SPC Unless Otherwise Specif ied 



CHARAC- 


TEST CONDITIONS 



LIMITS 



U 






.. 




















TERiSTic 

VOLTAGE 

CURRENT 







N 


SYMBOL 

Vdc 


A dc 

2N6576 

2N6577 

2N6578 

1 

y 



VCE 

Veb 

Vbe 

'c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

s 

* 

•CBO 

60a 






0.5 

_ 

_ 

_ 

_ 




90a 





- 

- 

- 

0.5 

- 

- 




120a 





- 

- 

- 

- 


0.5 


♦ 

•CEO 

60 




0 

_ 

1 

— 

_ 


— 




90 




0 

- 

- 

_ 

1 

_ 

— 




120 




0 

- 

- 

- 

- 

- 

1 




60 













•CER 





- 

5 

- 

- 


— 



Rpp = 10K 

90 





— 

_ 

_ 

5 

_ 

_ 


♦ 

Tc=150°C 

120 






- 

- 

- 

- 

5 



•CEX 

60 


-1.5 



- 

5 

- 

- 

_ 

_ 



Tc=1750C 

90 


-1.5 



— 


_ 

5 

_ 

— 




120 


-1.5 



- 

- 

- 

- 

- 

5 


* 

•ebo 


7 


0 


- 

7.5 

- 

7.5 

- 

7.5 

mA 

* 





0.2*> 

0 

60 

- 

90 

- 

120 

- 

V 

* 

hpE 

3 



0.4b 


200 

- 

200 

- 

200 

- 




3 



4b 


2000 

20000 

2000 

20000 

2000 

20000 




3 



IQb 


500 

5000 

500 

5000 

500 

5000 




4 



15b 


100 

- 

100 

- 

100 

- 


♦ 

VBE<sat) 



10 

15 

0.1b 

0.15b 


_ 

3.5 

4.5 

_ 

3.5 

4.5 

- 

3.5 

4.5 

V 

* 

VcE<sat) 




10b 

15b 

0.1 

0.15 

- 

2.8 

4 


2.8 

4 

- 

2.8 

4 

V 


Vp 




-15 


- 

4.5 

- 

4.5 

- 

4-5 


* 

^fe 

f=1 MHz 

3 



3 


4 

40 

4 

40 

4 

40 


* 

td' 




10 

0.1 

- 

0.15 

- 

0.15 

_ 

0.15 


♦ 

tfC 




10 

0.1 

- 

1 


1 

_ 

1 

MS 

* 

ts' 




10 

O.ld 

— 

2 

— 

2 

— 

2 

♦ 

tfC 




10 

O.ld 

- 

7 

- 

7 

- 

7 



'S/b 
t=1 s, 
non rep. 

20 





6 

- 

6 

- 

6 

- 

A 


^dJC 






- 

1.46 

- 

1.46 

- 

1.46 

°c/w 


• In accordance with JEDEC registration data. c = 30 V, tp = 300 /us, duty cycle = 2%. 

■VcB value. •• Ib, = -'B, 

® Pulsed: Pulse duration = 300 n%, duty factor = 1 .8%. 
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POWER TRANSISTORS 


2N6576, 2N6577, 2N6578 




Fig. 5 — Typical saturated switching time 
characteristics for all types. 



Fig. 6 - Typical transfer characteristics for all types. 



Fig. 7 — Typical output characteristics for all types. Fig. 8 — Typical saturation characteristics for all types. 


Fig. 9 - Typical small-signal gain for all types. 



Fig. 10 — Typical input characteristics for all types. 



* IB| and Ib2 are measured with TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92C5-3II29 

Fig. 11 — Circuit used to measure saturated-switching 
times. 



Fig. 12 — Phase relationship between input current 
and output current showing reference 
points for specification of switching 
times (test circuit shown in Fig. 11). 
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POWER TRANSISTORS 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 

Silicon P-N-P Epitaxial-Base High-Power Transistors 


They differ in voltage ratings and in the 
currents at which the parameters are con- 
trolled. All are supplied in the steel JEDEC 
TO-204MA packages. 


Rugged Devices, Broadly Applicable 
For Industrial and Comnnercial Use 

The RCA-2N6609, MJ15004, RCA9116C, 
RCA9116D, and RCA9116E are ballasted 
epitaxial-base silicon p-n-p transistors featur- 
ing high gain at high current. They may be 
used as complements to the n-p-n types 
RCA3773, MJ15003, RCA8638C, RCA 
8638D, and RCA8638E, respectively. 


MAXIMUM Absolute-Maximum Values: 

2N6609 MJ15004 RCA9116C RCA9116D RCA9116E 

' V^go -160 -140 -140 -120 -100 

VgE = -1.5 V; RgE = 100 S2 . . -160 - - 

Vcer(sus) 

Rgg = 100 0 -150 -150 -150 -130 -110 

VcE0<sus) -140 -140 -140 -120 -100 

'^EBO -7 -6 

• c -16 -20 

'b -4 -5 

AtTc>25C 150 250 200 200 200 

AtTQ!>25 C Derate linearly 0.857 1.43 1.14 

Tgtg.Tj —65 to 200 

Tl 

At distance ^ 1 /32 in. (0.8 mm) from 

seating plane for 1 0 s max. . 265 230 

2N-type in accordance with JEDEC registration data format JS25RDF1, Issue 1. 


V 

V 

V 

• A 
A 

W 

W/°C 


Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of -operation curves 

■ fj = 2 MHz 

■ High gain at high current 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 


(See dimensional outline “A”.) 



COLLECTOR-TO-EMITTER VOLTAGE (Vcp)- V 

92CS-30076 


Fig. 1 — Maximum operating areas for all types. 



Fig. 2 — Typical dc beta characteristics as a function 
of collector current for all types. 
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POWER TRANSISTORS 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 



page 252 for footnotes. 


COLLECTOR CURRENT dc)-A 92CS-30080 


Fig. 6 — Typical saturated-switching times for 
all types. 






















POWER TRANSISTORS 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 2^C 
Unless Otherwise Specified (Cant'd) 



TEST CONDITIONS 






IH 

HIHl 







1 IMIT.Q 







CUR- 









VULIAOE 


1 


1 




CHARAC- 

Vdc 

RENT 

RCA9116C 

RCA9116D 

RCA9116E 


TERISTIC 



A dc 








VCE 

BW 

EB 

Min. 

Max. 

Min. 

Max. 

Min. 


Hll 



■ 

[■m 

mm 


bb 

■ 

m 

mm 


'CBO 












■ 

imi 

H 

H 

HHBIIII 

Hi 

m 

to 




IQ 

■■H 


■0 

m^m 

■■ 

_ 

IHH 


•CEX 


m 

Bmi 

B 

HI 

Bb^ 

^m 

- 

■ 


•CEX 

RQI 

1.5 

■m 


-5 

mi 


- 

n 


Tc=150°C 


1.5 

m^i 


- 



- 


mA 

•CEO 

Bl 


mmi 


HI 

bb 

■1 

- 

n 


Ib = o 

mm 


m^i 


HI 

mBi 

HI 

- 



'ebo 

-5 



- 

-1 

- 

■a 

- 

-1 


UJ 

LL 

-2 


-5C 


150 


mii^3 

- 

- 

mBi 

-2 


-7.5C 


- 

HI 

■n 

10 

100 



-2 

mu 

-IOC 


- 



- 

- 


VcER(sus)b 


■ 



mi 

mm 

im 

-no 

mi 


R g £ ^ 1 0On 


■ 









-140 

- 

-120 

- 

-100 

- 




■ 



mi 

-5 

B 

H 

mi 




■ 






B 




-2 




B 

mi 


m 

-3 



-2 




1^9 




- 


VcE(sat) 


■ 

B 

■ 

■ 

Hi 

■ 


Hi 













= -0.5A 


H 

miBi 


jj^BI 

WM 



Ofl 


•s/b 


■ 

■^m 


■ 


mi 


■ 


tp=1 s 

-35 

m 

|H 



-5.71 



H 

A 

nonrep. 

-25 





- 

m^i 


Bi 



-10 

■ 


4 


4 

mi 

H 

■ 

mi 







■1 

^9 






2 

- 

2 

- 

2 

- 

m^mi 


-lOa 


iim 

- 

IQQ 

- 


■ 

IQQ 

pF 


-10 



- 


- 

0.875 

- 


°c/w 


* 2N-types in accordance with JEDEC registration data format JS25 RDF1 , Issue 1 . 

® Vq 0 CAUTION: Sustaining voltages V^gplsus), and c Pulsed; pulse duration = 300 ps, 

Vceo^5“5^ must not be measured on a curve tracer. See duty factor = 1 .8%. 

Figs. 7 and 8. Measured at Ig = -0.1 mA. 
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POWER TRANSISTORS 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 


27fl. 2W 



VcEO(»u»)o L.2lmHF0R VcEO(»us) 


L« 7mH FOR VcEX(*ut) 

R - 100 a 92CS-30I43 


COLLECTOR-TO-EMITTER VOLTAGE (VcE> V 



I- 

z 

It! 

z 

®T 

§ 


92CS -30144 

Fig. 8 - Oscilloscope display for measurement of 
sustaining voltages. (Test circuit shown 
in Fig. 7). 


Fig. 7 - Circuit used to measure sustaining voltages 
VcEO(sus), VcERi^^s), and VcEX(sus) 
for alFtypes. 
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POWER TRANSISTORS 


2N6648, 2N6649, 2N6650 


10-Ampere P-N-P Darlington Power Transistors 


40-60-80 Volts, 70 Watts 
Gain of 1000 at 5 A 


The2N6648, 2N6649 and 2N6650 are mono- 
lithic silicon p-n-p Darlington transistors 
designed for low- and medium-frequency 
power applications. The high gain of these 
devices makes it possible for them to be 
driven directly from Integrated circuits. 
The 2N6648, 2N6649 and 2N6650 are com- 
plementary to the 2N6383, 2N6384, and 
2N6385 respectively. 

They are all supplied in hermetic steel 
JEDEC TO-204MA packages. 



Features: 

■ Operates from 1C without predriver 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 

TERMINAL DESIGNATIONS 


c 



JEDEC TO-204MA 


(See dimensional outline “A".) 


MAXIMUM RATINGS, 

Absolute-Maximum Values: 

* '^CBO 

Vcer(sus) , 

Rgg = 100 n 

* 

VQgyfsus) 

Vbe = -T5V 

* Vebo 

* 'c 

'cm 


- Kj 

Tq < 25°C 

Tq > 25°C Derate linearly 

^stg' 

* Tl 

At distances ^ 1/32 in. (0.8 mm) from 
seating plane for 10 s max 


2N6648 

2N6649 

2N6650 


-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-5 

-5 

-5 

V 

-10 

-10 

-10 

A 

-15 

-15 

-15 

A 

-0.25 

-0.25 

-0.25 

A 

70 

70 

70 

W 


0.56 


W/°C 


— 65 to +1 50 


°C 


235 


°C 



92CS-26426 


Fig. 2 — Thermal-cycling rating chart for 
all types. 


* In accordance with JEDEC registration data format (JS-6 RDF-4) 



92CS-29322 

Fig. 3 — Maximum operating areas for all types. 



Fig. 4 — Maximum operating areas for all types at T q= lOtf C. 
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POWER TRANSISTORS 


2N6648, 2N6649, 2N6550 


ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tc) = 25^C Unless Otherwise Specif ied 



TEST CONDITIONS 







CHARACTERISTIC 

. . . . 











VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6648 

2N6649 

2N6650 

UNITS 


VcE 

vbe 

•c 

IB 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


ICEO 

-40 



0 

- 

-1 

- 


- 

- 



-60 

-80 



0 

0 

~ 

: 

: 

-1 

— 

-1 

mA 


-^10 

1.5 



- 

-0.3 

_ 

_ 

_ 

_ 


ICEV 

-60 

1.5 



- 

- 

- 

-0.3 

- 

_ 



-80 

1.5 



- 

- 

- 

- 

- 

-0.3 



-40 

1.5 



- 

-3 

- 

- 

_ 

_ 


Tc= 150°C 

-60 

1.5 



- 

- 

- 

-3 

- 

_ 



-80 

1.5 



- 

- 

- 

_ 

- 

-3 


lEBO 


5 

0 


- 

-10 

- 

-10 

- 

-10 

mA 

VcEO(sus) 



-0.2a 

0 

-40 

- 

-60 

- 

-80 

- 


Vcer(sus) 

Rbe = 100 9 . 



-0.2a 


-40 

- 

-60 

- 

-80 

- 

V 

VcEV(sus) 


1.5 

-0.2a 


-40 

- 

-60 

- 

-80 

- 


hpE 

-3 


-5a 


1000 

20,000 

1000 

20,000 

1000 

20,000 



-3 


-lOa 


100 

- 

100 

- 

100 

- 


Vre 

-3 

-3 


-5a 

-lOa 


- 

-2.8 

-4.5* 

- 

-2.8 

-4.5* 

- 

-2.8 

-4.5* 

V 

VcE(sat) 



-5a 

-lOa 

-O.Oia 

-O.ia 

: 

-2 

-3* 

- 

-2 

-3* 

- 

-2 

-3* 

V 

vf 



lOa 


- 

4 

- 

4 

- 

4 

V 

hfe 

f = 1 kHz 

-5 


-1 


1000 


1000 


1000 



|hfel 

f = 1 MHz 

-5 


-1 


20 


20 


20 



ES/b 












L = 3 mH, 

Rbe = 10012 


1.5 

-4.5 


30 

- 

30 

- 

30 

- 

mJ 

•S/b 

-35 




-1 

_ 

-1 

■ 

-1 

_ 


t = 1 s, 
nonrep. 

-25 




-2.8 

- 

-2.8 

- 

-2.8 

- 


R0JC 





- 

1.75 

- 

1.75 

- 

1.75 

°C/W 


* In accordance with JEDEC registration data format (JS-6 RDF-4), 
a Pulsed; Pulse duration = 300 /is, duty factor = 1.8%. 





Fig. 5 — Typical dc beta characteristics for 
for all types. 



Fig. 6 — Typical small-signal gain for all types 



Fig. 7 — Typical saturation characteristics 
for all types. 



Fig. 8 — Typical output characteristics for 
all types. 




Fig. 9 — Typical transfer characteristics for Fig. 10 — Typical saturated switching-time 

all types. characteristics for all types. 
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POWER TRANSISTORS 


2N6666, 2N6667, 2N6668 


10-Ampere P-N-P Darlington Power Transistors 

40-60-80 Volts, 65 Watts 
Gain of 1000 at 3 A (2N6666) 

Gain of 1000 at 5 A (2N6667, 2N6668 ) 


Features: 

■ Operates from 1C without predriver 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


The 2N6666, 2N6667, and 2N6668 are 
monolithic silicon p-n-p Darlington trans- 
istors designed for low- and medium- 
frequency power applications. The high 
gain of these devices makes it possible 
for them to be driven directly from Inte- 
grated circuits. The 2N6666, 2N6667, 
and 2N6668 are complementary to the 
2N6386, 2N6387, and 2N6388, respectively.^ 

These devices are supplied in the JEDEC 
TO-220AB VERSAWATT package. 


^Technical data for 2N6386-2N6388 are given in 
RCA Bulletin File No. 610. 



Fig. 1 — Schematic diagram for all types. 


TERMIWAL DESIGNATIONS 


0 



BOTTOM VIEW 


JEDEC TO-220AB 
(See dimensional outline “S”.) 


MAXIMUM RATINGS, Absolute-Maximum Values: 


'^CBO 

Rgg — 100 Ci 

VceqIsus) 

(sus) 

Vbe = -1-5V 

'^EBO 

'c 

‘cm 

•b 

Pj 

Tq < 25°C 

Tq 25°C derate linearly 

^stg' 

■^L 

At distances 1/8 In. (3.17 mm) 

from case for 10 s max 


2N6666 

2N6667 

2N6668 


-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-5 

-5 

-5 

V 

-8 

-10 

-10 

A 

-15 

-15 

-15 

A 

-0.25 

-0.25 

-0.25 

A 

65 

65 

— 0.52 - 

65 

W 

W/°C 


-65 to +150 °C 


235 °C 


*ln accordance with JEDEC registration data format (JS-6 RDF-4). 



Fig. 2 — Derating curve for all types. 


— 

6 


= 

I 

: 


— COLLECTOR CURRENT dc) •-)* 



- \ 




J 



CAS 

E 


E 

MP 

ERA 

ru 

R 

E 

<Tc 

•2! 

• 








.0*. 






■ 

■ 


1 


H 

a 

1 

1 

1 

■ 

■ 

1 


. 









_ 



- 

— 


■ 


B 

s 

■i 


s 

B 

B 

B 


; 













mm 


■ 


■i 

■■ 

■ 

■ 



■1 

■ 











i 



■ 

■ 


1 


■ 

■ 

1 

1 

1 

3 

■ 

1 

1 

1 






S to - 



i 






1 









1 

1 

1 















- 


— 

— 






- 


- 









_i 






I 




■ 

■ 

1 




1 







5 z 






■ 

■ 


1 


■ 

■ 

1 

1 

1 

■ 

■ 


1 

1 






J, 10- 




j 


■ 

■ 


1 


■ 

■ 

1 

1 

1 

■ 

■ 


1 

s 






d 8 









: 


— 

— 

- 

- 

- 

— 

B 


■ 

- 















1 


■ 

■i 

■ 

1 

■ 


m 









lO 









1 


■ 

■ 

1 

1 

1 

■ 

■ 


1 

1 






1* 


□ 







1 


■ 

■ 

1 

1 

1 

■ 

■ 


1 

1 








Fig. 3 — Thermal-cycling rating chart for all types. 


Fig. 4 — Typical dc beta characteristics 
for all types. 


Fig. 5 — Typical small-signal gain 
for all types. 
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POWER TRANSISTORS 


2N6669 


Epitaxial-Base, Silicon N-P-N VERSAWATT Transistor 

■ Low saturation voltages 

■ Switching speed 

General-Purpose, Medium- Power Type for 
Switching and Amplifier Applications 


The RCA-2N6669* is an epitaxial-base silicon 
n-p-n transistor supplied in the VERSAWATT 
package. This transistor is intended for a 
wide variety of medium-power switching 
and amplifier applications such as series and 


shunt regulators, automotive voltage regu- 
lators, and driver stages for high-fidelity 
amplifiers. 

^Formerly RCA Dev. No. TA9105. 


MAXIMUM RATINGS, 


♦ 

* 

♦ 

* 

*■ 

* 

* 


* 


^CBO 

^CEO 

^EBO 

'c 

'b 

'e 

At Tc = 25°C 
At Tq = 100°C 
At Tp > 25° C 



T|_(During soldering); 


Absolute-Maximum Values: 


Derate linearly 


At distance 0.125 in. (3.17 mm) from case 
for 10 s max 


2N6669 

40 

V 

30 

V 

5 

V 

10 

A 

4 

A 

14 

A 

40 

W 

16 

W 

0.32 

W/°C 

-65 to 1 50 

°C 

235 

°c 


* In accordance with JEDEC registration data format (JC-25 RDF-1 ). 


TERMINAL DESIGNATIONS 


BOTTOM VIEW 



JEDEC TO-220AB 
(See dimensional outline “S".) 



Fig. 1 - Thermal-cycling rating chart. 



I 2 4681 2 30 4681 2 488| 

I 10 100 1000 


COLLECTOR-TO-EMITTER VOLTAGE (Vc^)- V 

92CM- 29997 



Fig. 2 — Maximum operating areas at Tq = 25° C. 


Fig. 3 — Maximum operating areas at Tq= 100°C. 
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POWER TRANSISTORS 


2N6669 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 250C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOL 

V 

rAGE 

dc 

CURf 

A 

^ENT 

dc 

2N6669 

< 

o 

m 

Vbe 

•c 

•b 

Min. 

Typ. 

Max. 

'CEO 

20 




- 

- 

0.1 

mA 

•CEV 

40 

-1.5 



- 

- 

0.1 

mA 

Tc=10QOC 

20 

-1.5 



- 

- 

5.0 

'ebo 


5.0 



- 

- 

1.0 

mA 

VCE0tsus)b 



0.2‘ 


30 

- 

- 

V 

Vcer(susP 
Rbe = 50 ^2 



0.2“ 


40 

- 

- 

I’FE 

2 


53 


20 

- 

100 


VBe(sat) 



5 a 

0.5 

- 

- 

2.0 

V 

VQ£(sat) 



5 a 

103 

0.5 

1.0 

— 


1.0 

2.5 

V 

^obo 

VcB= 10 V,f = 1 MHz 





50 

— 

150 

pF 

|hfel 

f = 1 MHz 

2 


0.5 


10 

- 

70 


's/b 

t = 0.5 s, nonrepetitive 

25 

10 




1.0 

4.0 

_ i 

_ 

A 




5.0 

0.5 

- 

0.03 i 

0.05 

ps 




IHI 


HI 

0.2 

0.3 

ts^ 



HOI 

KB! 

HI 

hh 

0.5 


bh 

HU 


UQ 

HI 

hh 

0.5 

Rejc 

10 






3.125 

°C/W 


*Minimum and maximum values and test conditions ^CAUTION; The sustaining voltages 

in accordance with JEDEC registration data format JC-25 RDF-1 . Vq£q(sus) and (sus) MUST NOT 
^Pulsed; pulse duration = 300 ms, duty factor < 2%. be measured on a curve tracer. 


'Vcc = 30V.Ib,— Ib2 



Fig. 4 — Typical dc beta characteristics. 



Fig. 5 — Typical gain-bandwidth product. 



0 2 4 6 8 10 12 14 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 92CS-30I69 

Fig. 6 - Typical output characteristics. 



Fig. 7 — Typical saturation characteristics. 



BASE-TO- EMITTER VOLTAGE (Vegl-V 

92CS-30I67 

Fig. 8 — Typical base-to-emitter saturation 
characteristics. 



Fig. 9 — Typical saturated switching 
characteristics. 
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POWER TRANSISTORS 


5- A ShunlxihMajC Power Transistors 


High-Voltage N-P-N Types for Off-Line 
High-Voltage Switching Applications 

The RCA-2N6671, 2N6672, and 2N6673* 
SwitchMax series of silicon n-p-n power 
transistors feature high-voltage capability, 
fast switching speeds, and low saturation 
voltages, together with high safe-operating- 
area (SOA) ratings. They are specially de- 
signed for use in off-line power supplies and 
are also well suited for use in a wide range of 
inverter or converter circuits and pulse-width- 
modulated regulators. These high-voltage, 

• Formerly RCA8767, RCA8767 A, and 
RCA8767B, respectively. 


Power Supplies and Other 


high-speed transistors are 100-per-cent tested 
for parameters that are essential to the design 
of industrial high-power switching circuits. 
Switching times, including inductive turn-off 
time, and saturation voltages are tested at 
125°C, as well as at 25°C, to provide infor- 
mation necessary for worst-case design. 

The RCA-2N6671. 2N6672, and 2N6673 
series transistors are supplied in steel JEDEC 
TO-204MA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* 

* 


* 

* 


VCEV 

Vbe=-1-5V 

VcEx iCIamped) 

Vbe = -1-5V 

^CEO 

^EBO 

I^lsat) 

‘c 

•cm 

•b 

TQUpto25°C 

Tq above 25°C, derate linearly 

Tstg^Tj 

At distance 1/16 in. (1.58 mm) fropn 
seating plane for 10 s max 


* In accordance with JEDEC registration data. 


2N6671 

2N6672 

2N6673 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 V 

5 A 

8 A 

10 A 

4 A 


150 W 

0.86 \NI°C 

-65 to 200 °C 


235 


°C 



for all types. 


2N6671, 2N6672, 2N6673 

Features: 

■ 100% High-Temperature Tested for 
125°C Parameters 

■ Fast Switching Speed 

■ High Voltage Ratings: 

VcEX = 350 V to 450 V 

■ Low VQg(sat) at Iq = 5 A 

■ Steel Hermetic TO-204MA Package 

Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 

TERMINAL DESIGNATIONS 

c 



»ZCS-27J1» 


JEDEC TO-204MA 
(See dimensional outline "A”.) 



0 25 50 75 100 125 150 175 200 225 250 


CASE TEMPERATURE (Tq)— *C 

92CS-28835 

Fig. 1 — Dissipation and 1^^ derating curves for 
all types. 


Tj (MAX)i20O*cl 



Fig. 4 — Thermal-cycling chart for all types. 
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POWER TRANSISTORS 


2N6671, 2N6672, 2N6673 


ELECTRICAL CHARACTERISTICS 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6671 

2N6672 

2N6673 

■ Yce ^be 

JSL J 

Min. 

Max. 

Min. 

Max. 

Min.| Max. 


Tq = 25° C 


•CEV 

450 

550 

650 

-1.5 

-1.5 

-1.5 



- 

0.1 

- 

0.1 

- 

0.1 

mA 

•ebo 


-8 

0 


- 

2 

- 

2 

- 

2 

VcEO^sus)b 



0.23 

0 

300 

- 

350 

- 

400 

- 

V 

hpE 

3 


53 


10 

40 

10 

40 

10 

40 


V0p(sat) 



53 

1 

- 

1.6 

- 

1.6 

- 

1.6 

V 

VcE(sat) 



53 

83 

1 

4 

— 

1 

2 

— 

1 

2 

— 

1 

2 

VCEX*’ 

(Clamped E$/b^ 
L=^70^H. 
Rbb=5 n 


-5 

-5 

5 

8 

ie 

36 

350 

200 

- 

400 

250 

- 

450 

300 

- 

•s/b 

25 


6 


1 

- 

1 

- 

1 

- 

s 

Ihfpl f=5MHz 

10 


0.2 


3 

12 

3 

12 

3 

12 



mm 




mm 


■a 


m 

KM 



■ijU 




50 

BBlil 

50 

300 

50 

Eifil 

pF 

td'- 



EH 

■1 

- 

EB 

- 

I3HI 

- 

BW 

/is 

tr“ 



Bi 


- 

IQB 

- 

ES 

- 

IHEB 


. 


Di 

■a 

- 

EEi 

- 



{EH 

t,d 



Bi 

la 

- 

EEI 

- 

EEI 

B 

BI 

Vcc=125 V, 
L=170AtH, 

Rc=25 n 

Collector clamped 
to VcEX 

1 

1 

5 

16 


0.4 

1 

0.4 

1 

0.4 


Tq = 125°C 


♦ 

'CEV 

450 

550 

650 

-1.5 

-1.5 

-1.5 

■ 

■ 

s 

H 

B 

fl 

1 

fl 

mA 

★ 

Vcp(sat) 




1 

- 

B 

- 

B 

- 

B 

V 

♦ 

tr'* 



5 

1 

- 

BI 

- 

liU 

- 

UfIkM 


♦ 

«s^ 



Bi 

mm 

- 

4 

- 

4 

- 



♦ 

t,d 



5 

o 

- 

QB 

- 

QB 

- 

iifM 

/is 

♦ 

tc 

Vrr=i25 V. 
L=170/iH, 

Rq=25 a 
Collector clamped 
to VcEX 

1 

1 

5 

16 


0.8 

1 

0.8 


0.8 












♦ 

R0JC 



LJ 


_ 

QB 

,Bi 

QB 

B 

QB 

°C/W 


* In accordance with JE DEC registration data. value. ® Ig = — Ib • 

^Pulsed: pulse duration = 300 ms, duty factor 2%. dy =125V t =20 ms ^ 
“CAUTION: The sustaining voltage Vq^qIsus) ° 

and Vqex MUST NOT be measured on a curve tracer. 



ss a function of collector current for all types. 



Z 4 6 6 

I 10 

COLLECTOR CURRENT dc) — A 

92CS-29964 


Fig. 6 — Typical base-to-emitter saturation voltage as 
a function of collector current for all types. 



of collector current for all types. 



92CS- 29986 


Fig. 8 — Typical output characteristics for all types. 
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POWER TRANSISTORS 


2SS36671,2W6672, 2WS673 



COLLECTOR-TO-EMITTER VOLTAGE (V^g)- V 

Fig. 9 — Maximum operating areas for ait types (Tq = 25 C). 


M4CO 6 0 I 

350 loOO 


92CM-29979RI 



SOOO 

92CM-29980RI 

Fig. 10 — Maximum operating areas for all types (Tq- 100 C). 


'10 100 
COLLECTOR-TO-EMITTER VOLTAGE < Vg e> - V 
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POWER TRANSISTORS 


2N6674, 2N6675, 2N6689, 2N6690 


10-A SwitchMsaC Power Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies and Other High-Voltage 
Switching Applications 


The RCA-2N6674, 2N6675, 2N6689 and 
2N6690* SwitchMax series of silicon n-p-n 
power transistors feature high-voltage capa- 
bility, fast switching speeds, and low satu- 
ration voltages, tog.ether with high safe- 
operating-area (SOA) ratings. They are 
specially designed for off-line power supplies, 
converter circuits, and pulse-width-modulated 
regulators. These high-voltage, high-speed 
transistors are 100-per-cent tested for para- 
meters that are essential to the design of 
high-power switching circuits. Switching 
times, including inductive turn-off time, and 


saturation voltages are tested at 100°C, as 
well as at 25°C, to provide information 
necessary for worst-case design. 

The 2N6674and 2N6675 transistors are sup- 
plied in steel JEDEC TO-204MA hermetic 
packages. The 2N6689 and 2N6690 tran- 
sistors are supplied in JEDEC TO-211MA 
hermetic packages with all terminals elec- 
trically isolated from case. 

• Formerly RCA Dev. Type Nos. TA9114D and 
T A91 1 4E;TA91 46D and TA91 46E, respectively. 


Features: 

■ 100% High-Temperature Tested 
for 100°C Parameters 

■ Fast Switching Speed 

■ High Voltage Ratings: 

VCEX = 350 V to 450 V 

■ Low VcE^sat) at lc = 10 A 

■ Steel Hermetic TO-204MA 
Package (2N6674,2N6675) 

B TO-211MA Package- 
steel hermetic shell, solid 
copper header/stud for 
low-thermal resistanca 
All terminals isolated from 
case (2N6689, 2N6690) 
Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* 

* 


* 


♦ 


♦ 


* 

* 


^CEV 

Vbe = -1.5V 

Vbe=-1.5V 

^CEO 

'^EBO 

I^(sat) 

'c 

'cm 


TQUpto25°C 

Tq above 25°C, derate linearly 

Tstg.Tj 

T|_ 

At distance ^1/16 in. (1 .58 mm) from 
seating plane for 10 s max 


* In accordance with JEDEC registration data. 


2N6674 

2N6675 


2N6689 

2N6690 


450 

650 

V 

350 

450 

V 

300 

400 

V 


7 V 


10 A 

15 A 

20 A 

5 A 


175 ^ W 

1 W/°C 

-65 to 200 °C 


235 


°C 



10 100 
COLLECTOR -TO -EMITTER VOLTAGE (Vce) — V 

Fig. 1 — Maximum operating areas for all types (Tq = 25°C). 


6 6 
1000 

92CM-30419R2 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A".) 



JEDEC TO-211MA 
(See dimensional outline “M".) 



92CS-2BB35 


Fig. 2 - Dissipation and derating curves 
for all types. 
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^Pulsed: pulse duration = 300 ns, duty factor ^2%. 

^CAUTION: The sustaining voltage Vq£q(sus) and 
MUST NOT be measured on a curve tracer. 

*ln accordance with JEDEC registration data. 


COLLECTOR CURRENT (Ig) — A * 

92CS- 30386 

Fig. 6 — Typical coHector-to-emitter saturation 
voltage characteristics for all types. 
















































POWER TRANSISTORS 


2N6674, 2N6675, 2N6689, 2N6690 
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COLLECTOR CURRENT ( Ic) — A 

92CS- J0376 

Fig. 7— Typical base-to-emitter saturation 
voltage characteristics for all types. 



COLLECTOR CURRENT (Ic) — A 

92CS-3037T 


Fig. 8 — Typical small-signal forward current 
transfer ratio characteristic for all 
types (f = 5 MHz). 
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COLLECTOR -TO-EMITTER VOLTAGE (Vc^)— V 


92CS- 10374 

Fig. 9 — Typical output characteristics for all types. 
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COLLECTOR CURRENT (Ic) — A 

92CS- 30375 


Fig. 10 — Typical saturated-s^itching-time charac- 
teristics at Tj = 25 C as a function of 
collector current for all types. 
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92CS-30379 

Fig. 11 — Typical saturated-s\n^tching-time charac- 
teristics at Tj = 100 Casa function of 
collector current for all types. 



Fig. 12— Typical saturated-sw^tching-time charac- 
teristics at Tj= 100 Cas a function of 
collector current for all types. 



Fig. 13— Typical saturated-switching-time charac- 
teristics as a function of Junction tem- 
perature for all types. 


g 

t 1 « 

-.j 1 
i t 

? O 6 
S 2 4 

i\J 

II * 

p “ 
8 8 »' 




; 

CASE TEMPERATURE (Tc) = 25*C 
FREQUENCY (t) • 1 MHi 




-■ 





































































































— 

— 

— 


— 

— 

— 

“ 

3 


— 

— 














1 











~1 



n 



1 
























! 




2 468 2 46B 2 46 

I 10 10* lo’ 

COLLECTOR-TO-BASE VOLTAGE (Vcfl) — V OR 
EMITTER-TO-BASE VOLTAGE (Veo)— V 

92CS- 30388 

Fig. 14 — Typical common-base input (Cnj^) or 
output (Cq^jq) capacitance charac- 
teristics for all types. 



CLAMPED COLLECTOR -TO- EMITTER 
VOLTAGE [VcEX (CLAMPED)] —V 

92CS-30384RI 


Fig. 15 — Maximum operating conditions for 
switching between saturation and 
cutoff for all types. 



Fig. 16 — Oscilloscope display for normalized 
measurement of clamped inductive 
switching time (t^). 
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POWER TRANSISTORS 


2N6676, 2N6677, 2N6678, 2N6691, 2N6692, 2N6693 


15-A SwitchMaiC Power T ransistors 

High-Voltage N-P-N Types for Off-Line Power Supplies and Other High-Voltage 
Switching Applications 


RCA-2N6676, 2N6677, 2N6678, 2N6691, 
2N6692, and 2N6693* SwitchMax series of 
silicon n-p-n power transistors feature high- 
voltage capability, fast switching speeds, and 
low saturation voltages, together with high 
safe-operating-area (SOA) ratings. They are 
specially designed for off-line power supplies, 
converter circuits and pulse-width-modulated 
regulators. These high-voltage, high-speed 
transistors are 100-per-cent tested for para- 
meters that are essential to the design of high- 
power switching circuits. Switching time, in- 
cluding inductive turn-off time, and satu- 


ration voltages are tested at 100°C, as well as 
at 25° C, to provide information necessary 
for worst-case design. 

The 2N6676, 2N6677, and 2N6678 tran- 
sistors are supplied in steel JEDEC TO-204MA 
hermetic packages. The 2N6691, 2N6692, 
2N6693 transistors are supplied in JEDEC 
TO-21 1 MA hermetic packages with all termi- 
nals electrically isolated from case. 

•Formerly RCA Dev. Types Nos. TA9114A, 
TA9114B, TA9114C, TA9146A. TA9146B, and 
TA9146C, respectively. 


Features: 

■ 100% High-Temperature Tested 
for 100°C Parameters 

■ Fast Switching Speed 

■ High Voltage Ratings: 

Vcex = 350 Vto 450 V 

■ Low VcE^saf) at IC = 15 A 

■ Steel Hermetic TO-204MA 
Package (2N6676,77,78) 

■ TO-21 IMA Package- 
steel hermetic shell, solid 
copper header/stud for 
low-thermal resistance. 

Ail terminals isolated from 
case (2N6691, 2N6692, 
2N6693) 

Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 


(See dimensional outline "A”.) 



92CS-34I33 

JEDEC TO-211MA 

(See dimensional outline “M”.) 



•ZCS-2883S 


Fig. 2 — Dissipation and derating curves for 
all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vbe = -1.5 V 


''CEX 


(Clamped) 


Vbe = -1.5V 


''CEO 


Vc 

'^EBO 
iQ(sat) 
ic ... 

'cm ' 
•b 


T0upto25°C 

Tq above 25°C, derate linearly 

Tstg^Tj 

At distance 1 /1 6 in. (1 .58 mm) from 
seating plane for 10 s max 


2N6676 

2N6691 

2N6677 

2N6692 

2N6678 

2N6693 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 


V 


15 


A 


15 


A 


20 


A 


5 


A 


175 


W 

1 — W/°C 


235 


°C 


°C 


^ In accordance with JEDEC registration data. 
100 



10 100 1000 
COLLECTOR -TO -EMITTER VOLTAGE (Vce) — V 

92CM-30390R2 

Fig. 1 — Maximum operating areas for all types (Tq = 25° C). 
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POWER TRANSISTORS 

2N6676, 2N6677, 2N6678, 2N6691, 2N6692, 2N6693 


ELECTRICAL CHARACTERISTICS 




1 TEST CONDITIONS 

LIMITS 



CHARAC- 

VOLTAGE 

CURRENT 

2N6676 

2N6677 

2N6678 



TERISTIC 

V dc 

Adc 

2N6691 

2N6692 

2N6693 

UNITS 



< 

o 

m 

^BE 

>C 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



Tq = 250C 





450 

-1.5 



- 

0.1 

_ 

_ 

_ 

_ 



'CEV 

550 

650 

-1.5 

-1.5 



- 

- 

- 

0.1 

- 

n 1 

mA 

* 

'ebo 


-8 

0 


- 

2 

- 

2 

_ 

2 


* 

VcE0(sus)b 



0.23 

0 

300 

- 

350 

_ 

400 


V 

* 

hpE 

3 


153 


8 

- 

8 

- 

8 

_ 






153 

3 

- 

1.5 

_ 

1.5 


1.5 



VQE(sat) 



153 

153 

3 

3 

- 

1 

1.5 

- 

1 

1.5 


1 

1.5 

V 


VCEX^” 













(Clamped 
L=50 /iH. 


-6 

15 

3 

350 

- 

400 


450 

- 



Rbb=2 ^2 













2N 6691, 92, 93 

25 


7 


1 

- 

1 

_ 

1 

_ 



Is/b 2N6676,77,78 

30 


5.9 


1 

_ 

1 

_ 

1 

_ 

s 


For All Types 

100 


0.25 


1 

_ 

1 

_ 

1 

_ 


* 

|hfe|f=5 MHz 

10 


1 


3 

10 

3 

10 

3 

10 



fj 

10 


1 


15 

50 

15 

50 

15 

50 

MHz 

* 

Cobo ^=0.1 MHz 

1QC 




150 

500 

150 

500 

150 

500 

pF 


td^ 


-6 

15 

3 

- 

0.1 

- 

0.1 

- 

0.1 


* 



-6 

15 

3 


0.6 

- 

0.6 

- 

0.6 


* 



-6 

15 

3® 


2.5 

- 

2.5 

- 

2.5 


* 

tf'* 



15 

33 

- 

0.5 

- 

0.5 

- 

0.5 

MS 

* 













tc* 













Vpp=200 V 
L=50/iH, 

Rp < 13.5 n 


-6 

15 

33 


0.5 


0.5 


0.5 


Tq = 100°C 




450 

-1.5 



- 

1 


- 


- 


* 

'CEV 

550 

-1.5 



- 

- 

- 

1 

- 

- 

mA 



650 

-1.5 



- 

_ 


- 

- 

1 


* 

Vpglsat) 



153 

3 

- 

2 

_ 

2 

- 

2 

V 

* 

tr'* 


-6 

15 

3 

- 

1 

- 

1 

- 

1 


* 



-6 

15 

33 

- 

4 

- 

4 

- 

4 


* 

tf'- 


-6 

15 

33 

- 

1 

- 

1 

- 

1 

/iS 


o 

o 

II 

ro 

o 

o 

< 












L=50/iH, 

Rp <13.5 n 


-6 

15 

33 

- 

0.8 

- 

0.8 

- 

0.8 



» 

R0JC 

10 


5 


- 

1 

- 

1 

- 

1 

°C/W 


^Pulsed: piJlse duration = 300 ms, duty factor ^2%. 
•^AUTION: The sustaining voltage Vq^qIsus) and 
MUST NOT be measured on a curve tracer. 

*ln accordance with JEDEC registration data. 


^VcB value. 

•^Vcc = 200 V, tp = 20 MS. 

^•b1 " ~'b2- 

^Collector clamped to 



92CS-I9476 


Fig. 3 — Thermal-cycling chart for all types. 



Fig. 4 — Typical thermal-response characteristic 
for all types. 



Fig. 5 — Typical dc beta characteristics 
for all types. 



92CS- 30386 

Fig. 6 — Typical collector-to-emitter saturation 
voltage characteristics for all types. 
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POWER TRANSISTORS 


2N6676, 2N6677, 2N6678, 2N6691, 2N6692, 2N6693 



COLLECTOR CURRENT dc) — A 

92CS-30376 

Fig. 7 - Typical base-to-emitter saturation 
voltage characteristics for all types. 



Fig. to — Typical saturated-switching-tirne 
characteristics at Tj = 25°Cas a 
function of collector current for 
all types. 



COLLECTOR CURRENT (Ic) — A 92CS-30377 

Fig. 8 — Typical small-signal forward current 


transfer ratio characteristic for all types 
(f = 5MHz). 



Fig. 11 — Typical saturated-switching-time 


characteristics at Tj- lOCPCas 
a function of collector current 
for all types. 



Fig. 9 — Typical output characteristics for all 
types. 



COUECTOR CURRENT (Ic) — A 

92CS- 30380 

Fig. 12 — Typical saturated-switching-time 
characteristics at Tj = lOCfiCas a 
function of collector current for 
all types. 
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JUNCTION TEMPERATURE (Tj) — *C 

92CS- 30378 

Fig. 13— Typical saturated-switching-time 
characteristics as a function of 
junction temperature for all types. 


COMMON-BASE INPUT CAPACITANCE (Cibo) — pF OR 
COMMON -BASE OUTPUT CAPACITANCE (Cobo) — PF 
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Z 468 2 468 2 46 

I 10 10* lO’ 

COLLECTOR -TO -BASE VOLTAGE (Vcb) — VOR 


EMITTER-TO-BASE VOLTAGE (Veb)—V 

92CS-30388 

Fig. 14 — Typical common-base input 
or output (Cfjijp) capacitance 
characteristics for all types. 



92CS-30383R2 


Fig. 15 — Maximum operating conditions 
for Switching between saturation 
and cutoff for all types. 



Oscilloscope display for normalized 
measurement of damped inductive 
switching time (t^.). 
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POWER TRANSISTORS 


25-A SmtchMast Power T ransistors 

N-P-N Types for 

Power Supplies and Other High Voltage 
Switching Applications 


RCA-2N6686, 2N6687, and 2N6688* 
SwItchMax series of silicon n-p-n power 
transistors feature fast switching speeds, 
low saturation voltages, and high safe- 
operating-area (SOA) ratings. They are 
specially designed for converters, in- 
verters, pulse-width-modulated regulators 
and a variety of power switching circuits. 
These high-current, high-speed tran- 
sistors are 100-per-cent tested for 
parameters that are essential to the 
design of high-power switching circuits. 




* VcEX(Clamped) 

Vbe = -1.5 V 

;; vcEo 

* VebO 

Ic(sat) 

* 'C 

'CM 

* 'B 

* Pt 

Tcupto 25®C 

Tc above 25 “C, derate linearly 



At distance 3* 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


* In accordance with JEDEC registration data. 



Fig. 2- Thermal-cycling chart for all types. 


Switching time, including inductive turn- 
off time, and saturation voltages are 
tested at 125°C, as well as at 25“C, to pro- 
vide information necessary for worst-case 
design. 

The 2N6686, 2N6687, and 2N6688 tran- 
sistors are supplied In steel JEDEC TO- 
204MA hermetic packages. 


• Formerly RCA Dev. Type Nos. TA91 19A, 
TA91 19B, TA91 19C, respectively. 


2N6686 

2N6687 

2N6688 


260 

280 

300 

V 

210 

230 

250 

V 

160 

180 

200 

V 


8 


V 

25 

25 

20 

A 

25 

25 

20 

A 


50 


A 


8 


A 


200 


W 


1.14 


W/X 


- 65 to 200 


X 


235 


X 



Fig. 3- Typical thermal-response characteristic 
for all types. 


2N6686, 2N6687, 2N6688 

Features: 

^ 100% High-Temparature Tested 
for 125°C Parameters 
^ Fast Switching Speed 
^ Low VcE(sat) 

^ Steel Hermetic TO-204MA Package 

TERMINAL DESIGNATIONS 


JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 1-Dissipation and Is/p derating curves for 
all types. 



Fig. 4-Typical dc beta characteristics for all 
types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 
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POWER TRANSISTORS 

2N6686, 2N6687, 2N6688 


ELECTRICAL CHARACTERISTICS 
TEST CONDITIONS 

CHARAC- VOLTAGE CURRENT 
TERISTIC Vdc A dc 


Vdc Adc 2N6686 2N6687 2N6688 UNITS 

VcE VgE Ic Ifi Min. I Max. 


Tc = 25 C 




1 . 2 a 0 160 

ia 30 

10 a 25 

20 a 

25 a 

20a 2 

25 a 2.5 - 



COLLECTOR CURRENT (Ic) — A 9zcs-3l433 

F/flr. 5- Typical collector-to-emitter saturation 
voltage characteristics for all types. 


(Clamped 

Es/b) 

L=25juH, 

RBB=10^ 


|4 


COLLECTOR CURRENT (Ic)—, A I 9208-31434 

Fig. 6- Typical base-to-emltter saturation 
voltage characteristic for all types. 


20 
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25 

2.5 


Rc<4iZ, 

Collector 

clamped 


650 pF 


0.1 


CASE TEMPERATURE (Tq) * 25 »C 

COLLECTOR -TO- EMITTER VOLTAGE (Vcf)* 10 V 


■ 


::::::::::::: 


i 


1:: ::: ::::::::::::::: 

::: :::■ :■! :: 


ililiill 


COLLECTOR CURRENT (Ic) — A 

92CS-3I455 

Fig. 7-Typlcal small-signal forward-current 
transfer ratio characteristic for all 
types (f = 5 MHz). 




































POWER TRANSISTORS 


2N6686^2N6687, 2N6688 


ELECTRICAL CHARACTERISTICS (cont'd) 



CHARAC- 

TERISTIC 

TEST CONDITIONS 

[ LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

2N6686 

2N6687 

2N6688 

rcE 

< 

00 

m 

•c 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Tc = 125°C 

* 

* 

* 

* 

1 

‘CEV 

•260 

280 

300 

■ 



1 

0.5 

- 

0.5 

B 

M 

mA 


■ 

■ 



■ 

1.5 

- 

1.5 

B 

B 

V 

trd 


B 



■ 

0.6 

B 

0.6 

B 

0.6 

jUS 

tsd 

■ 

B 

i 

2 

2.5e 

H 


B 


B 

2.5 

tfd 

■ 

B 

i 

2 

2.5G 

B 


_ 

0.8 

_ 

0.8 

Vcc=80V, 
L=25jLiH, 
Rc<4n, 
Collector 
Clamped to 
^CEX 



1 

3e 

36 


0.8 


0.8 










m 



_J 

- 

0.875 

- 

0.875 



- 

0.875 

HSSill 


* In accordance with JEDEC registration data. c v^g value. 

® Pulsed: pulse duration = 300 ms , duty factor ^ 2%. d = 80 V, t =20 ps 

I* CAUTION: The sustaining voltage Vq^qIsus) and ® Ir = ~Ir 

MUST NOT be measured on a curve tracer. °2 



Fig. 8' Maximum operating areas for aii types 
(Tc = 25 "c;. 



0 2 4 6 8 lO I2 14 I6 IS 20 

COLLECTOR-TO -EMITTER VOLTAGE (Vce) — V j 92CS-3I456 


Fig. 9'Typicai output characteristics tor aii 
types. 



Fig. 10-Typicai damped turn-off time 
characteristics for aii types. 



Fig. 11-Typical saturated-switching-time 
characteristics as a function of 
coiiector current for aii types. 
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POWER TRANSISTORS 


2N6686, 2N6687, 2N6688 



Fig. 12-Typical saturated-switching-time 
characteristics at Tq = 725“C as a 
function of collector current for all 
for all types. 



EMITTER-TO-BASE VOLTAGE (Veb>— V 92CS-3I459 


Fig. 13-Typical common-base Input (Cjbo) or 
output (CqPq) capacitance 
characteristic for all types. 



Fig. 14-Maximum operating conditions for 
switching between saturation and 
cutoff for all types. 



92CS-30389RI 

Fig. 15-Oscllloscope display for normalized 
measurement of clamped Inductive 
switching time (tc)- 




t, - B-C t, « Y-2 
^transition “ 

NOTE; TRANSITION TIME 
FROM 90% 10^ TO 90% Ig^ MUST 
BE LESS THAN 0.5 /it. 

Fig. 17-Phase relationship between Input and 
output currents showing reference 
points for specification of switching 
times. 
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POWER TRANSISTORS 


2N6702, 2N6703, 2N6704 


High-Current, Silicon N-P-N 
VERSA WATT Transistors 

Switching Applications 


Features: 

■ Fast switching speed at temperatures up to 
125°C 

■ Low VQ^Isat) 

■ VERSAWATT plastic package 


RCA-2N6702, 2N6703, and 2N6704* epi- 
taxial-base silicon n-p-n power transistors 
which feature fast switching speeds, low 
saturation voltages, and high safe-operating- 
area (SOA) ratings. They are specially de- 
signed for converters, inverters, pulse-width- 
modulated regulators and a variety of power 
switching circuits. 


The 2N6702, 2N6703, and 2N6704 tran- 
sistors are supplied in the JEDEC TO-220AB 
(RCA VERSAWATT) plastic packages. 

‘Formerly RCA Dev. Type Nos.TA9164A.TA9164B, 
TA9164C, respectively. 


TERMINAL DESIGNATIONS 



MAXIMUM RATINGS, Absolute-Maximum Values: 


* 


* 


^CEV 

Vbe = -1-5V 
^CEO- • ■ • 

^EBO • • • 

l^lsat) . . 

'c 

'cm • • • • 



TQupto25°C .... 
Tq above 25 C, derate linearly 


Tstg.Tj 

Tl 

At distance ^1/8 in. (3.16 mm) from seating 
plane for 1 0 s max. . . 


* In accordance with JEDEC registration data. 


2N6702 2N6703 2N6704 


JEDEC TO-220AB 


140 

90 


5 


160 

110 

7 

5 

7 

10 

5 


180 

130 


4 


50 _ 

— 0.4 __ 
-65 to 1 50 


235 


(See dimensional outline “S".) 

V 

V 

V 



Fig. 1 - Dissipation and l^/p derating curves for 
all types. 




COLLECTOR-TO-EMITTER VOLTAGE (V^^) - 


Fig. 2 — Maximum operating areas for all types 
(Tq = 25°CA 


Fig. 3 — Maximum operating areas for all types 
(Tq= 100°C). 
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POWER TRANSISTORS 


2N6702, 2N6703, 2N6704 


ELECTRICAL CHARACTERISTICS, at Case Temperature Tq = 25°C Unless Otherwise 
Specified ' 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6702 

2N6703 

2N6704 

VCE 

Vre 

•c 

■b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•CEV 

140 

160 

180 

-1.5 

-1.5 

-1.5 



- 

100 

— 

100 

- 

100 

MA 

Tq= 125°C 

140 

160 

180 

-1.5 

-1.5 

-1.5 



- 

1 

- 

1 

- 

1 

mA 

'ebo 


-7 

0 


- 

100 

- 

100 

- 

100 

mA 

VcEo''“*>'’ 



O.Oia 

0 

90 

- 

110 

- 

130 

- 

V 

hpE 

2 

2 

2 


0.23 

43 

53 


30 

20 

- 

30 

20 

- 

30 

20 

- 


VBE<sat) 



43 

53 

0.4 

0.5 

- 

1.5 

- 

1.5 

- 

1.4 

V 

VcE(sat) 



43 

53 

73 

0.4 

0.5 

0.7 

- 

0.8 

1.5 

- 

0.8 

1.5 

- 

0.7 

1.5 

•s/b 

20 


2.5 


1 

- 

1 

- 

1 

- 

s 

Ihfel 

f = 5MHz 

10 


0.5 


10 

40 

10 

40 

10 

40 


fT 

10 


0.5 


50 

200 

50 

200 

50 

200 

MHz 

^obo 

f=0.1 MHz 

IOC 




50 

150 

50 

150 

50 

150 

PF 

td'* 


-4 

4 

5 

0.4 

0.5 

- 

0.1 

- 

0.1 

- 

0.1 

jUS 

tr** 


-4 

4 

5 

0.4 

0.5 

— 

0.25 

— 

0.25 

_ 

0.25 

\ 


-4 

4 

5 

0.46 

0.56 

: 

1 

: 

1 

: 

1 

_ 

tfd 


-4 

4 

5 

0.46 

0.56 

- 

0.5 

- 

0.5 

_ 

0.5 

R0JC 

4 


5 


- 

2.5 

- 

2.5 
1 

-i 

2.5 

°c/w 


* In accordance with JEDEC registration data. c VQg value, 

a Pulsed; pulse duration = 300 jus, duty factor <2%. d Vqq = 70 V, tp = 20 /us 

^ CAUTION: The sustaining voltage Vq^qIsus) MUST NOT e |g = _|g 

be measured on a curve tracer. ^ ^ 



Fig. 4 — Typical thermal -response characteristic 


for all types. 



Fig. 5 — Typical dc beta characteristics for all 


types. 



92CS-3I840 

Fig. 6— Typical collector-to-emitter saturation 
voltage characteristics for all types. 




Fig. 7 — Typical base-to-emitter saturation Fig. 8— Typical small-signal forward-current transfer ratio 

voltage characteristic for all types. characteristic for all types ff = 5 MHz). 


12 

< 10 

TCUDiTDATiiDr 

ill:: 1 ilillili|llijlliiipililil 


1 8 
1 7 

3 6 

0 5 


iilijilllliilljlililiiliil 


y 4 

8 ^ 
2 
1 

|f:;|;;;::|!|:|:i:||i||j:l|:|: Slliliiliilliiinillilill 




0 2 4 6 8 10 12 

COLLECTOR-TO-EMITTER VOLTAGE ! V^eI-V 

92CS-3I843 


Fig. 9 — Typical output characteristics for all types. 
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POWER TRANSISTORS 


2N6702, 2N6703, 2N6704 



0 12 3 4 5 6 7 92CS-3I844 

COLLECTOR CURRENT (IqI-A 


Fig. 10— Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (Tq = 25° C). 



0 1 2 3 4 5 6 7 

COLLECTOR CURRENT ( Iq)- A 


Fig. 11 — Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (Tq = 125 C). 
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8 ' , 2 4 6 8 ' , 

10^ 10* 


COLLECTOR -TO- BASE VOLTAGE (V^-gl-V OR 
EMITTER- TO -BASE VOLTAGE (V^gl-V 92CS-3I846 

Fig. 12 - Typical common-base input (Cjij^) or 

output (C^ijo^ capacitance characteristic 
for all types. 
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POWER TRANSISTORS 


2N6738, 2N6739, 2N6740 


5-A SytMchMaoT Power Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


The RCA-2N6738, 2N6739, and 2N6740* 
SwitchMax series of silicon n-p-n power 
transistors feature high-voltage capability, 
fast switching speeds, and low saturation 
voltages, together with high safe- 
operating-area (SOA) ratings. They are 
specially designed for use in off-line power 
supplies and are also well suited for use in a 
v/ide range of inverter or converter circuits 
and pulse-width-modulated regulators. 
These high-voltage, high-speed transistors 


•Formerly RCA Dev. Type Nos. TA9141A, 
TA9141B, and TA9141C, respectively. 


are 100-percent tested for parameters that 
are essential to the design of industrial 
high-power switching circuits. Switching 
times, including inductive turn-off time, 
and saturation voltages are tested at 1 25° C, 
as well as at 25° C, to provide information 
necessary for worst-case design. 

The RCA-2N6738, 2N6739, and 2N6740 
series transistors are supplied in the 
JEDEC TO-220AB package. 


Features: 

■ 100% High-Temperature Tested for 125° C 
Parameters 

m Fast Switching Speed 

■ High Voltage Ratings: 

VcEX= 350 V to 450 V 

■ Low VcEi^^f) Bt I c=5 A 
m VERSAW ATT package 


Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 
m Switching Regulators 


TERMINAL DESIGNATIONS 



92CS-2TSI9 


JEDEC TO-220AB 
(See dimensional outline 



Fig. 2 - Dissipation and derating curve for all 
types. 



S2CS-i7955RI 

Fig. 3 - Thermal-cycling rating chart for all 
types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* VCEV 

Vbe=^-1-5 V 

‘ VcEX(Clamped) 

V 

* VcEO •••• 

* VebO 

Ic(sat) : 

* 'C 

•cm 

* 'b 

* pt 

Tq up to 25°C 

Tq above 25° C, derate linearly 

Tstg. Tj 

‘ Tl 

At distance > 1/8" in. (3.17 mm) from 

seating plane for 10 s max 

*ln accordance with JEDEC registration data. 


2N6738 

2N6739 

2N6740 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


, 8 _ 

. 5 . 

. 8 . 

.10 , 
. 4 , 


100 

0.8 

. -65 to 150 , 


V 

A 

A 

A 

A 

W 

w/°c 

°c 



’ 100 ° °iooo 

COLLECTOR-TO-EMITTER VOLTAGE (V^e)- V 

92CM-33694 

Fig. 1 - Maximum operating areas for all types (fc=25°C). 
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POWER TRANSISTORS 


ELECTRICAL CHARACTERISTICS 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 
V dc 

CURRENT 
A dc 

2N6738 

2N6739 

2N6740 

vceIvbe 

Ic 1 >B 

Min.| Max. 

Min. |Max. 

Min. 1 Max. 


Tc=25-C 



450 

-1.5 



— 

0.1 

— 

— 

— 

— 


>CEV 

550 

-1.5 



-- 

- 

- 

0.1 

- 

- 

mA 


650 

-1.5 



— 

— 

— 

— 

— 

0.1 

iebo 


-8 

0 


- 

2 

~ 

2 

- 

2 


VcEO(sus)b 



0 . 2 a 

0 

300 

— 

350 

— 

400 

— 

V 

hpE 

3 


5 a 


10 

40 

10 

40 

10 

40 


VBE(sat) 



5 a 

1 

— 

1.6 

— 

1.6 

— 

1.6 





5 a 

1 



1 



1 



1 


VcE(sat) 



sa 

4 



2 



2 



2 


VCEX^* 











V 

(Clamped Es/b) 


-5 

5 

ie 

350 

— 

400 

— 

450 

— 


L=170 pH, 
Rbb=5 O 


-5 

8 

3© 

200 

- 

250 

- 

300 

- 


'S/b 



4 



- 


- 


- 

s 

|hfelf=5MHz 

■a 




B 

■a 

■i 

■a 

B 

■a 


^T 

■El 


ElRl 


la 


la 

EiM 

■a 

ESI 


Cobo MHz 





50 

300 

50 

300 

50 

300 

PF 

td^ 



Ei 

1 

— 

■n 

— 

ED 

— 

ED 


tr** 



5 

1 

— 

0.5 

— 

0.5 

— 

0.5 


ts** 



5 

ie 

— 

2.5 

— 

2.5 

— 

2.5 





5 

ie 

— 

0.4 

— 

0.4 

— 

0.4 ' 


tc 

Vcc=125 V. 
L=170 pH, 




ie 


0.4 


0.4 


0.4 

ps 



5 

— 

— 

— 


RC=25. Q 
Collector clamped 
to VcEX 


I 












Tc=125°C 


•CEV 

450 

550 

650 

^^iT 

-1.5 

-1.5 



- 

1 

- 

1 

- 

1 

mA 

VcE(sat) 



5a 

1 

— 

2 

- 

2 

— 

2 

V 

tr^ 



5 

1 

— 

0.8 

— 

0.8 

— 

0.8 

ps 




5 

1© 

— 

4 

— 

4 

— 

4 

tfd 


__ 

5 

1© 

— 

0.8 

— 

0.8 

- 

0.8 

Vcc =125 V, 
L=170 pH; 

RC=25 Q 
Collector clamped 
toVcEX 

1 


5 

1© 


0.8 


0.8 


0.8 


R^JC 

10 


5 


— 


— 

1.25 

— 

1.25 

°C/W 

R^ja 





— 

70 

- 

70 

- 

70 

°C/W 


*ln accordance with JEDEC registration data. value. ®IB-| = ~Ib 2 - 

spulsed: pulse duration = 300 fjs, duty factor < 2%. **Vqq = 125 V, tp = 20 //s. 

^CAUTION: The sustaining voltage Vqbo(sus) 


and Vqbx MUST NOT be measured on a curve tracer. 


2N6738, 2N6739, 2N6740 



Fig. 4 - Typical thermal-response character- 
istic for all types. 



Fig. 5 - Typical dc beta characteristics for all 
types. 



voltage as a function of collector 
current for all types. 


E- TO -EMITTER SATURATION 
VOLTAGE [VBE(iat)]-V 



■ 

1 

1 


■a 











b^ERSvUREVicl 




< 

m 













I 10 

COLLECTOR CURRENT (Ic) — A 


92CS-29984 

Fig. 7 - Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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POWER TRANSISTORS 


2N6738, 2N6739, 2N6740 



function of collector current for all 
types. 



COLLECTOR CURRENT dc) — A 


92CS-29969RI 



COLLECTOR CURRENT (Ic)“ A 


Fig. 9 - Typical saturated switching time 
characteristics for all types. 



Fig. 11 - Typical saturated switching time 
characteristics for all types. 


COLLECTOR CURRENT (Ic)— A 

92CS-29990RI 

Fig. 12 - Typical saturated switching time 
characteristics for all types. 


1200 

E 1000 
1 

JlllilHill 

liiiiliiniliS 

iiiiiiiiiliiiB 

5 

d f 800 
0^600 

liiili lillilil! iilliilj « i 

IHIiliillillil iillliiil mm 

1 
2 g 

400 

s 

a 

ill IP 1 

< ZOO 

11 llil 11 1 HI HIHili 

0 


COLLECTOR CURRENT (Ic) — A 

Fig. 10 - Typical saturated switch)ng time 
characteristics for all types. 



Fig. 13 - Typical saturated switching time 
characteristics as a function of case 
temperature for all types. 



- 10% Ic (PEAK) 
92CS-30389RI 



0.001 /iF: 


Fig. 14 - Oscilloscope display for measurement 
of clamped induction switching time 
He)- 


t, = X-Y 
t,-Y-Z 

'TRANSITION “ X-*'' 
NOTE: TRANSITION TIME 
FROM 90% Ig^ TO90 %Ib2 
' MUST BE LESS THAN 0.3 



5 A 

15 n 

1512 

CLAMPED VcFX RATING 

8 A 

5n 

5n 

VCEO - 100 V 


T-Ti- 


= 25 A/30W 
NON IND 
A/W— 1 


Ql, Q2 = 2N6354 
03 = 2N3762 
04,05, 

06,07 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

^THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

KELVIN (SENSING) 
CONNECTIONS 
NOTE: BATTERY SYMBOLS Vcc .Vbi .Vb2. 

Vb(CLAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 


FREQ =500 Hz 


92CS-3O450 

Fig. 15 - Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 


NOTE; SWI CLOSED FOR tr , tg , tf . SWI OPEN FOR tc- 
92CM-30458 

Fig. 16 - Circuit for measuring switching times. 
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COLLECTOR CURRENT (I 


POWER TRANSISTORS 


2N6738, 2N6739, 2N6740 



COLLECTOR-TO-EMITTER VOLTAGE 

92CS-30455 

Fig. 17 - Maximum operating conditions for 
switching between saturation and 
cutoff. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 


Fig. 18 - Typical output characteristics for all 
types. 



COLLECTOR-TO-BASE VOLTAGE (Vcb)— V OR 
EMITTER-TO-BASE VOLTAGE (Veb) — V 


Fig. 19 - Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 
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POWER TRANSISTORS 


2N6751, 2N6752, 2N6753, 2N6754 


5-A Switch Max Power Transistors 

High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

The RCA-2N6751, 2N6752, 2N6753, and 
2N6764 SwItchMax series® of silicon 
n-p-n power transistors feature high- 
voltage capability, fast switching speeds, 
and low saturation voltages, together 
with high safe-operating-area (SO A) 
ratings. They are specially designed for 
use In off-line power supplies and are also 
well suited for use in a wide range of in- 
verter or converter circuits and pulse- 
width-modulated regulators. These high- 
voltage, high-speed transistors are 
100-per-cent tested for parameters essen- 

MAXIMUM RATINGS, Absolute-Maximum Values: 


2N6751 2N6752 2N6753 2N6754 


^CEV 

Vbe = -1.5 V 

VcEx(Clamped) 

Vbe = -1.5 V 

'^CEO 

VgBO 

.... 800 

... 450 

... 400 

850 900 

500 550 

450 500 

R 

1000 

550 

500 

V 

V 

V 

V 

lQ(s^at) 


R 


A 

In 


in 


A 



in 


A 



*; 


_ A 

Pt 





Tc< 25»C 


ifin 


W 

Tq> 25®C, derate linearly 


1 


_ W/“C 

Tj 


—65 to 175 __ 


- ®C 

Tcfn 


_ —65 to 200 — , 


®C 

sig 





At distance > 1/16 In. (1.58 mm) from 





seating plane for 10 s max 


23R 


_ ®c 


* In accordance with JEDEC registration data. 



COLLECTOR -TO- EMITTER VOLTAGE (Vce)— V 

92CS-3204IR1 

Fig. 1— Maximum operating areas for all types (Tq). 


tial to the design of industrial high-power 
switching circuits. Switching times, 
including Inductive turn-off time, and 
saturation voltages are tested at 100°C, 
as well as at 25®C, to provide Information 
necessary for worst-case design. 

The 2N6751, 2N6752, 2N6753, and 2N6754 
series transistors are supplied in steel 
JEDEC TO-204MA hermetic packages. 


• Formerly TA9153, TA9153A, TA9153B, 


Features: 

■ 100% hIgh-temperature tested 
for 1 00 ''C parameters 

■ Fast switching speed 

■ High voltage ratings: 

Vqex = ^50 —550V 

m Low VQE(sat) at !q = 5 A 

■ Steel hermetic TO-204MA 
package 

Applications: 

■ Of Nine power supplies 

■ High-voltage Inverters 

■ Switching regulators 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “CC”.) 



Fig. 2— Dissipation derating curve 
for all types. 



Fig. 3— Thermal-cycling chart for all types. 
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POWER TRANSISTORS 


2N6751, 2N6752, 2N6753, 2N6754 


ELECTRICAL CHARACTERISTICS 




LIMITS 

■■ 

CHARACTERISTIC 





UNITS 


ESI 

Vbe 

■aia 






Tq = 25^C 


'CEV 

800 

h850' 

-1.5 

-1.5 

, 


- 

0.1 

— 

0.1 

mA 

•ebo 


-8 

0 


- 

2 

— 

2 

VcEO(sus)b 



0 . 2 a 

0 

400 

— 

450 

— 

V 

hpE 

3 


5 a 


8 

40 

8 

40 


VeE(sat) 



5 a 

1 

— 

1.3 

— 

1.3 

V 

VcE(sat) 



5 a 

10 a 

1 

3 

— 

1 

3 

— 

1 

3 

VCEX»^ 

(Clamped Es/b) 
L = 170 mH 


-6 

5 

1C 

450 

- 

500 

- 

•s/b 

30 


5 


1 

— 

1 

— 

s 

Ihfel f = 5MHz 

10 


0.2 


3 

12 

3 

12 



10 


0.2 


15 

60 

15 

60 

MHz 

Cobo^ = 0-1 MHz 

lOd 




50 

250 

50 

250 

PF 

td« 


-6 

5 

1 

— 

0.1 

— 

0.1 

pS 

tr® 


-6 

5 

1 

— 

0.4 

— 

0.4 

ts® 


-6 

5 

1C 

- 

3 

— 

3 

t,® 


-6 

5 

1C 

— 

0.4 

— 

0.4 

Vcc = 250 V, 

L = 170mH, Rq = 
50 Q, Collector 
clamped to ^CEK 


-6 

5 

1C 

- 

0.4 

- 

0.4 


Tq = 100°C 



■CEV 

800 

850 

-1.5 

-1.5 



— 

1 

— 

1 

mA 

★ 

VcE(sat) 



5 a 

1 

— 

1.5 

— 

1.5 

V 

at 

‘r® 


-6 

5 

1 

- 

0.6 

— 

0.6 


* 

‘s® 


-6 

5 

1C 

— 

5 

— 

5 


* 

t,e 


-6 

5 

1C 

- 

0.7 

— 

0.7 

MS 

* 

*c 

Vcc = 250 V, 

L = 170 pH, Rc = 

50 Q, Collector 
clamped to Vc 0 ( 1 


-6 

5 

1C 

- 

0.7 

! 

- 

0.7 


Rfljc 

10 





’ 



»c/w 


* In accordance with JEDEC registration data. 

® Pulsed duration = 300 /us, duty factor < 2%. 

CAUTION: The sustaining voltage Vq^q(sus) and Vq^x MUST NOTtje measured on a curve tracer. 
® = “>B2 ^ Vqb value e Vq^ = 250 V, tp = 20 ms 



92C3- 32043 

Fig. 4— Typical thermal-response 
characteristic for all types. 
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^ 6 

0 ® 
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■ 






^SE 

1 

i 

I 

■■■■ 


4 
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II 
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J 

__ 
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- 

B 

■ 

■1 

■1 
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— 
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l^> 

V 
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B 

I 

II 
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I 
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I 10 K 
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92CS-32044 


Fig. 5— Typical dc beta characteristics 
for all types. 



Fig. 6— Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 



Fig. 7— Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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POWER TRANSISTORS 

2N6751, 2N6752, 2N6753, 2N6754 


ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 

LIMITS 


CHARACTERISnC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6753 

2N6754 

UNITS 



M3UM 


CI13EE9 



Tq = 25*C 


•CEV 

900 

1^3 





0.1 






1000 








— 

0.1 

mA 

'ebo 


-8 

Di 


— 

B 

— 

B 

Vgeo(sus)» 




0 

500 

- 

500 


V 

hpE 

HI 




8 

m 

8 

Ki 



VBE(sat) 




1 

— 

B 

— 

Ba 

■Hj 

VQE(sat) 



5® 

1 



mm 







10® 

3 

_ 

H 

— 

Hi 

B 

VCEX** 

(Qamped Eg/j^) 
L = 170 

■ 

-6 

5 

1C 

550 

■ 

550 

■ 

■ 

•sft) 

HI 


5 


1 


1 


s 

Ihfel f = 5MHz 

mm 




3 

mm 

3 

mm 


h 

wa 


EQl 


mm 

IS 

■a 

Hil 

MHz 

Cobof=0 '' MHz 





IHI 

Hjjl 


IHI 

PF 

<d* 


-6 

5 

1 

-- 

B 


B 




■1 

B 

1 

— 

B 


0.4 


‘s* 


-6 

B 

KJi 

— 

3 

— 

3 


tf« 


-6 

B 

B 

— 


— 


MS 

Vcc = 250 V, 

■ 




■ 


■ 


L = 170;iH, Rc = 
50 Q, Collector 

■ 

-6 

5 

1C 

B 

0.4 

B 

0.4 


clamped to ^CEX 

■ 




■ 


B 




Tc = 100^0 


Ar 

•CEV 

900 

1000 

BQI 



H 

1 

H 

1 

mA 

VcE(sat) 



B 

1 

- 

B 

- 

•1.5 

V 

‘r* 


~6 

5 

1 

— 


— 

HI 

MS 

‘s* 


-6 

B 

B 

— 

5 

— 

B 

tf® 


-6 

B 

B 

— 

B 

— 

B 

Vcc = 250 V. 

L = 170 ;iH, Rc = 
50 Q, Collector 
clamped to Vcex 

1 

-6 

5 

1C 

1 

1 

1 

0.7 



*] 

R0JC 

10 





1 


1 

“CA/V 


* In accordance with JEDEC registration data. 

® Pulsed duration = 300 ns, duty factor < 2%. 

CAUTION: The sustaining voltage Vq£q(sus) and Vq£x MUST NOT be measured on a curve tracer. 
®'b,= -'B 2 <<708 value *Vcc = 250V.tp =20 ms 


i 1- 

COLLECTOR - TO -EMITTER 
VOLTAGE (Vce)»3V 





_J 
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-^0. 
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5*^ 
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1 




1 


COLLECTOR CURRENT (Ic )-A 


Fig. 8— Typical base-to-emitter voltage as a 
function of collector current for all 
types. 



Fig. 9— Typical output characteristics 
for all types. 



Fig. 10— Typical saturated switching time 
characteristics for all types. 



Fig. 11— Typical saturated switching time 
characteristics for ail types. 
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POWER TRANSISTORS 


2N6751, 2N6752, 2N6753, 2N6754 



^COLLECTOR CURRENltlc )-A 92CS-3203IRt 


Fig. 12— Typical saturated switching time 
characteristics for all types. 


CASE TEMPERATURE (Tc)*IOO*C 

lBr'A.lB2*2A 
VCC-2SOV 
Jp • 20m» 



COLLECTOR CURRENT ( Ic)-A 

Fig. 13— Typical saturated switching time 
characteristics for all types. 



0 20 40 60 80 100 120 140 

CASE TEMPERATURE(Tc)-*C 92CS-32053RI 


Fig. 14— Typical saturated switching time 
characteristics as a function of 
case temperature for all types. 
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COLLECTOR -TO- BASE VOLTAGE IVca)-V 
OR EMITTER-T0-8ASE VOLTAGE(Veb)-V 


Fig. 15— Typical common-base Input or output 
capacitance characteristics as a 
function of collector-to-baae 
voltage or emitter-to-base voltage 
for all types. 



COLLECTOR-TO-EMITTER VOLTAGE ?2CS- 32800 



Fig. 16— Maximum operating conditions for Fig. 17— Oscilloscope display for measura- 

switching between saturation ment of clamped Induction 

and cutoff. switching time (Iq). 
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POWER TRANSISTORS 


2N6771,2N6772,2N6773 

1-A SwitchMiot 
VERSAWATT Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies and 
Other High-Voltage Switching Applications 


The RCA-2N6771, 2N6772, and 2N6773* 
SwItchMax series of silicon n-p-n power 
transistors feature high-voltage capability, 
fast switching speeds, and low saturation 
voltages, together with high safe- 
operating-area (SOA) ratings. They are 
specially designed for use in off-line power 
supplies and are also well suited for use in a 
wide range of inverter or converter circuits 
and pulse-width-modulated regulators. 
These high-voltage, high-speed transistors 
are 100-per-cent tested for parameters that 


are essential to the design of industrial 
high-power switching circuits. Switching 
times, including^ inductive turn-off time, 
and saturation voltages are tested at 125® C, 
as well as at 25® C, to provide information 
necessary for worst-case design. 

The RCA-2N6771, 2N6772, and 2N6773 
series transistors are supplied in the 
JEDEC TO-220AB VERSAWATT plastic 
package. 


•Formerly RCA8863A, RCA8863B, 
and RCA8863C, respectively. 

MAXIMUM RATINGS, Absolute-Maximum Values: 


VcEV 

Vbe=-1-5V 

VcEX(Clamped) 

Vbe=-1-5V 

VCEO 

Vebo 

Ic(sat).. 

•c 

'CM 

•b : 

Pt 

Tc up to 25‘*C 

Tc above 25“C, derate linearly. . . . — 
Tstg> Tj — 

Tl 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max 


2N6771 

2N6772 

2N6773 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


*ln accordance with JEDEC registration data. 

I0_1CASE TEMPERATURE(Tc)«25*cl 


- 8 . 

_ 1 _ 

_ 1 - 

, 2 , 

.0.6 


40 

0.32 

-65 to 150 , 


V 

A 

A 

A 

A 

W 

W/“C 

“C 



COLLECTOR -TO- EMITTER VOLTAGE ( Vqe ) — V 

92CM- 33681 

Fig. 1 - Maximum operating areas for all types. 


Features: 

■ 100% High-Temperature Tested for 125° C 
Parameters 

■ Fast Switching Speed 

■ High Voltage Ratings: 

VcEX= 350 V to 450 V 

■ Low VcE(sat) at Iq-1 A 

■ VERSAWATT package 


Applications: 

■ Off-Line Power Supplies 
m High- Voltage Inverters 
m Switching Reguiators 


TERMINAL DESIGNATIONS 



BOTTOM VIEW / 

E 

92CS-275I9 


(See dimensional outline “S”.) 



0 25 so 75 100 125 ISO 175 200 

CASE TEMPERATURE (Tc)-*C 

92CS-I9663 


Fig. 2 - Derating curve for all types. 



NUMBER OF THERMAL CYCLES 

»2CS-ia003RI 


Fig. 3 - Thermal-cycling rating chart for all 
types. 
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POWER TRANSISTORS 


2N6771, 2N6772, 2N6773 


ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 


VOLTAGE CURRENT 
V dc A dc 


2N6771 2N6772 2N6773 UNITS 




iebo 


VCEO(sus)b 


VcE(sat) 


VBE(sat) 


VCEX*’ 

(Clamped Es/b) 
L=450 uH, 
RbB=50 O 


•S/b 


Ihfel f=1 MHz 


fT 


Cobo ^=0-1 MHz 




PULSE WIDTH 

Fig. 4 - Typical thermal-response character- 
istics for all types. 

1000 COLLECTOR - TO- EMITTER VOLTAGE ( 3 V 

2 ® 1 — 1 — n 1 1 — 1 — i — 1 1 

5 4 

a: 

£ 3—1 1-4-)4— 1 r-1 

2 CASE TEMPERATUnE (T{; )»I25*C 



R^jc 


jRgJA 

*ln accordance with JEDEC registration data, 
apulsed: pulse duration = 300 ps, duty factor < 2%. 
**CAUT10N: The sustaining voltage V0 eo(sus) 
and Vqex MUST NOT be measured on a curve tracer. 


®VcB value. •Ib.j = -leg. 

<*Vcc = 200 V, tp = 20 ps. 


Z 4 6 B I Z 

COLLECTOR CURRENT lie) -A 


Fig. 7 - Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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POWER TRANSISTORS 


2N6771, 2N6772, 2N6773 





2! 






POWER TRANSISTORS 


2N6771, 2N6772, 2N6773 



0 2 4 6 8 10 12 

COLLECTOR-TO-EMITTER VOLTAGE ( Vce>-V 


■2C9-S^7 

Fig. 16 - Typical output characteristics for all 
types. 



92CS-3369I 

Fig. 17 - Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 
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POWER TRANSISTORS 


2N6774, 2N6775, 2N6776 

15-A SwitchMojt Power Transistors with Integrai Antiparaiiei Diodes 


High-Voltage N-P-N Types for Off-Line Power 
Supplies and Other High-Voltage Switching Applications 


The RCA-2N6774, 2N6775, and 2N6776* series of Switch- 
Max transistors feature electrical performance similar to the 
popular 2N6676, 2N6677, 2N6678 devices plus the added 
features of an Integrated antiparallel diode and base- 
emitter resistor. The use of these transistors can often elimi- 
nate the need for some of the discrete base-resistors and 
high-voltage diodes in high-power designs such as half- 
bridge and bridge converters, variable-frequency motor 
drivers, and ultrasonic power generators. They are spe- 
cially suited for systems in which several devices are paral- 

‘Formerly RCA Dev. Types Nos. TA91 77A, TA91 77B, and TA91 77C, 
respectively. 


leled for high-current switching, because each provides a 
distributed base-emitter resistance and antiparaiiei diode 
without the corresponding wiring congestion. These high- 
voltage, high-speed transistors are 100-per-cent tested for 
parameters that are essential to the design of high-power 
switching circuits. Switching time. Including inductiveturn- 
off time, and saturation voltages are tested at100®C,as well 
as at 25® C, to provide information necessary for worst-case 
design. 

The 2N6774, 2N6775, and 2N6776 transistors are supplied 
in steel JEDEC TO-204MA hermetic packages. 

Features: 



Fig. 1 - Dissipation and Is/t derating curves for 
ail types. 


Applications: 

■ Off-line power supplies 
m High-voltage inverters 
m Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO<204MA 


■ 100% High-temperature tested for 
100° C parameters 
m Fast switching speed 
m High voltage ratings: 
l/cEx = 350 V to 450 V 
m Low l^cE (sat) at h= 15 A 
m Steel hermetic TO-204MA package 
m Fuily integrated antiparallel diode 
ri/p (Vbco)<2 V@ 15A] 
m Fully integrated base-emitter resis- 
tor (Typ. 100 ohms) 



92CS -34026 


(See dimensional outline “A”.) pjg g - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

*VcEV 

Vbe = -1.5 V 

*VcEx (Clamped) 

Vbe = -1.5 V 

*VcEO 

*Vebo 

Ic (sat) 

*lc 

IcM 

*Ib 

*Pt 

Tcupto25°C 

Tc-above 25“C, derate linearly 

T stg, Tj 

*Tl 

At distance > 1/16 in. (1.58 mm) from 

seating plane for IQ s max , 

*ln accordance wiFh JEDEC registration data. 


2N6774 

2N6775 

2N6776 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


B 


V 


If; 


A 


15 


A 


90 


A 


.5 


A 


175 


W 


1 

w/°c 

-65 to 200 

°c 


235 °C 


300 




POWER TRANSISTORS 


2N6774, 2N6775, 2N6776 


ELECTRICAL CHARACTERISTICS 



1 TEST CONDITIONS | 


LIMITS 




VOLTAGE 
V dc 

CURRENT 
A dc 

2N6774 

2N6775 

2N6776 


CHARACTERISTIC 

VcE 1 VbE 

u~ 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

UNITS 


Tc = 25°C 




450 


-1.5 



— 

0.1 

— 

— 

— 

— 


* 

IcEV 

550 


-1.5 



— 

— 

— 

0.1 


— 

mA 



650 


-1.5 



— 

— 

— 

— 


0.1 



Iebo 


-8 

0 


40 

200 

40 

200 

40 

200 



Vceo (SUS) 



0.2“ 

0 

300 

— 

350 

— 

400 

— 

V 

* 

hpE 

3 


15“ 


8 

— 

8 

- 

8 

- 


* 

Vbe (sat) 



15“ 

3 

— 

1.5 

— 

1.5 


1.5 


* 

VcE (sat) 




15“ 

3 

— ■ 

1 

- 

1 

- 

1 

V 





15“ 

3 

— 

1.5 

— 

1.5 

— 

1.5 


* 

Vf (VECO) 



15 


— 

2 

— 

2 

— 

2 


* 

Vf (VECO) 



100 


3.5 

Typ.) 

3.5(Typ.) 

3.5 (Typ.) 



Vcex (clamped E^/b) 
L = 50pH, RBB = 2Q 


-6 

15 

3 

350 

- 

400 

- 

450 

- 




30 



5.9 


1 

_ 

1 

— 

1 

__ 



Is/b 

100 



0.25 


1 

_ ! 

_ 

1 

— 

1 

_ 

s 

* 

|h,e| f = 5 MHz 

10 


1 


3 

10 

3 

10 

3 

10 



fr 

10 


1 


15 

50 

15 

50 

15 

50 

MHz 

* 

Cobo f = 0.1 MHz 

10^= 




150 

500 

150 

500 

150 

500 

PF 


c 


-6 

15 

3 

— 

0.1 

— 

0.1 

— 

0.1 


* 

tr^^ 


-6 

15 

3 

— 

0.6 

— 

0.6 

— 

0.6 


* 

ts** 


-6 

15 

3“ 

— 

2.5 

— 

2.5 

— 

2.5 


* 

t," 


-6 

15 

3“ 

— 

0.5 

— 

0.5 

— 

0.5 

fJS 

* 

trr diode 



15 


— 

3.0 

— 

3.0 

— 

3.0 

* 

tc’ Vcc = 200 V. 
















-6 

15 

3“ 

— 

0.5 

— 

0.5 

— 

0.5 



L = 50/yH, Rc<13.5 0 









Tc= 100° C 




450 

-1.5 



* — 

1 

— 

— 

— 

— 


* 

IcEV 

550 

-1.5 



— 

— 

— 

1 

— 

— 

mA 



650 

-1.5 



— 

- 

- 

- 

- 

1 


* 

VcE (sat) 



15“ 

3 

— 

2 

— 

2 

— 

2 . 

V 

* 

tr'^ 


-6 

15 

3 

— 

1 

— 

1 

— 

1 


* 

ts** 


-6 

15 

3“ 

— 

4 

— 

4 

— 

4 


* 



-6 

15 

3“ 

— 

1 

— 

1 

— 

1 

fJS 


tc’ Vcc = 200V, 

L = 50 ajH. Rc<13.5Q 


-6 

15 

3“ 

- 

0.8 

- 

0.8 

- 

0.8 

* 

R^jc 

10 


5 


— 

1 

— 

1 

— 

1 

®C/W 


® Pulsed: pulse duration = 300 /js, duty factor < 2%. 

CAUTION: The sustaining voltage Vceo (sus) and Vcex MUST NOT be measured on a curve tracer. 
*ln accordance with JEDEC registration data. 

‘^VcB value. 

‘'Vcc = 200 V, tp = 20 A<s. 

® Ibi=-Ib2 

'Collector clamped to Vcex. 
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POWER TRANSISTORS 

2N6774, 2N6775, 2N6776 



COLLECTOR -TO -EMITTER VOLTAGE (Vce) — V 

92CM-S4050 

Fig. 3 - Maximum operating areas for all types (Tc = 25® C). 



92CS-I9476 


Fig. 4 - Thermal-cycling chart for all types. 



Fig. 5 - Typical thermal-response characteristic 
for all types' 



Fig. 6 - Typical dc beta characteristics for all types. 



5 6 7 8 9 10 II 12 13 (4 J8 

COLLECTOR CURRENT (1^) - A *2C8-S03e* 

Fig. 7 - Typical collector-to-emitter saturation 
voltage characteristics for all types. 



Fig. 8 - Typical base-to-emitter saturation voltage 
characteristics for all types. 



Fig. 9 - Typical output characteristics for all types. 



Fig. 10 - Typical saturated-switching-time^ charac- 
teristics at Tj =25^C as a funcfiori of 
collector current for all types. 



Fig. 11 - Typical saturated-switching-time charac- 
teristics at Tj = 100*^0 as a function of 
•collector current for all types. 
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POWER TRANSISTORS 


i 800 

w 700 

temperature (Tj) . 100- c : :: : : 



7 - 


irrn n n i n 1 1 itl 1 1 n it 

4. 

1 

6 3 

600 

if M Tin^ 

z 500 


5 1 


U .L: 

UJ 

S 400 
1 

d ^0° 
§ 


^ I 


3 ” 

^ 200 
< 

*>- 100 

4 COLLECTOR CLAMPED TO Vcex EO” ’c 

2 

1 



0 2 4 6 8 10 12 14 16 

COLLECTOR CURRENT dc)— A 92CS- 30J80 


Fig. 12 - Typical saturated-switching-time charac- 
teristics at Tj = 700° C as a function of 
collector current for all types. 
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20 30 40 50 60 TO 90 90 100 

JUNCTION TEMPERATURE (Tj) — »C «C9- 

S0S7S 


Fig. 13 - Typical saturated-switching-time charac- 
teristics as a function of junction temper 
aiure for all types. 


2N6774, 2N6775, 2N6776 



COLLECTOR-TO-BASE VOLTAGE (Vcb) — V 92CS-34I3I 

Fig. 14 - Typical common-b ase output ( Cobo) 

capacitance characteristics for'all types. 



CLAMPED COLLECTOR -TO- EMITTER 
VOLTAGE [VcEx (CLAMPED)] —V 


Fig. 15 - Maximum operating conditions for 
switching between saturation and 
cutoff for all types. 



Fig. 16 - Typical antiparallel diode forward voltage 
drop characteristics. 



Fig. 17 - Oscilloscope display for normalized 
measurement of clamped inductive 
switching time (tc). 




t, - B-C tf - Y-Z 
^transition “ 

NOTE: TRANSITION TIME 
FROM 90% Ib^ to 90% Ig^ MUST 
BE LESS THAN 0.5 pi. 

Fig. 19 - Phase relationship between input and 

output currents showing reference points 
for specification of switching times. 
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POWER TRANSISTORS 


BD142 


Hometaxial-Base, High-Power Silicon N- 

Rugged General-Purpose Device For Commercial Use 


The RCA-BD142 is a hometaxial-base diffused-junction silicon 
n-p-n transistor intended for a wide variety of intermediate- 
power and high-power applications. It is especially suited for 
use in audio and inverter circuits at 12 volts. 

The BD142 is supplied in a JEDEC TO-3 hermetic steel 
package. 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

■ 12-V audio and inverter circuits 


MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open 

With base reverse bias Vgg = -1.5 V 

EMITTER-TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION; 

At case temperatures up to 25°C 

At case temperatures above 25°C 

TEMPERATURE RANGE: 

Storage and Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distances ^ 1/32 in. (0.8 mm) from seating plane for 10 s max. 


VqbO 50 V 


VcEO^*'^*^ 45 

Vcgv^*“*^ 50 

Vebo f 

'C 15 

'b 7 

Pt 

117 

Derate linearly to 200 C 


V 

V 

V 
A 
A 

W 


-65 to +200 ‘’C 


235 



Fig. 1 — Thermal-cycling rating chart. 



COUXCTOfl CURRENT (Icl-A 

92SS-W70 


Fig. 2 — Typical gain-bandwidth product. 



+ 68,0 * ^®*lOO 

COLLECTOR-TO-EMITTER VOLTAGE (VceI — V 


9ZCS-22SI3 

Fig. 4 — Maximum safe area of operation. 


-N Transistor 


Features: 

■ Maximum-safe-area-of-operation curves 

■ Low saturation voltage 

■ High dissipation rating 

■ Thermal-cycling rating curve 


TERMINAL DESIGNATIONS 


C 



JEDEC TO-3 

(See dimensional outline “A”.) 



0 0.6 I 1.6 2 2.5 3 

BASE-TO-EMITTER VOLTAGE(Vgg)— V 


Fig. 3 - TypicaJ transfer characteristics. 



0 0.5 I 1.5 2 2.5 3 

BASE-TO-EMITTER VOLTAGE (Vb^J—V 

92CS-(2307RI 


Fig. 5 — Typical input characteristics. 
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POWER TRANSISTORS 


BD142 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) =25 C Unless Otherwise Specified. 


CHARACTERISTIC 


Collector Cutoff Current: 

With base-emitter junction 


Emitter Cutoff Current 

Collector-to-Emitter 
Sustaining Voltage; 

With base open 

With base-emitter junction 


DC Forward Current 


Base-to-Emitter Voltage 
Collector-to-Emitter 


Saturation Voltage 


Common-Emitter, Small- 
Signal, Short-Circuit, 
Forward Current Transfer 


Magnitude of Common- 
Emitter, Small-Signal, 
Short-Circuit, Forward 
Current Transfer Ratio 


Gain-Bandwidth Product 

Forward-Bias Second-Break- 
down Collector Current (t ^ 1 si 


Thermal Resistance 


TEST CONDITIONS 


VOLTAGE 

Vdc 


''CE ''EB ''BE 


(junction-to-CaseJ 


Pulsed: Pulse duration = 300 ^s, duty factor - 2%. 


CURRENT 

Adc 


MIN. MAX. 



12.5 160 






[COU-ECTOfl-TD-EMITTER VOi.TfcGE tVcE)»4V | 



CCi-LECTOR -TO- EMITTER VOLTAGE IVCE)-V 


COLLECTOR CURRENT (Ic)-A 


Fig. 6 — Typical output characteristics. 


Fig. 7 — Typical dc beta characteristics. 










POWER TRANSISTORS 


BD181, BD182, BD183 


Hometaxial-Base, High Power Silicon 
N-P-N Transistors 


Rugged, Broadly Applicable Devices For Commercial Use 

RCA-BD181, BD182 and BD183 are silicon n p n transistors 
intended for a wide variety of high-power applications. The 
hometaxial-base construction of these devices renders them 
highly resistant to second breakdown over a wide range of 
operating conditions. 

These transistors are supplied in a JEDEC TO-3 hermetic 
steel package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO EMITTER SUSTAINING VOLTAGE: 

With external base-to-emitter resistance (Rbe) “ 

With base open 

EMITTER TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION; 

At case temperatures up to 25°C 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage and Operating (Junction) 

PIN TEMPERATURE (During Soldering); 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


BD181 BD182 BD183 


^CBO 

55 

70 

85 

Vcer(sus) 

55 

70 

85 

VcEO^s^^** 

45 

60 

80 

Vebo 

7 

7 

7 

'c 

15 

15 

15 

'b 

7 

7 

7 

Pt 

117 

117 

See Fig. 2 

117 


^ 65 to +200 


235 


V 

V 

V 

V 
A 
A 

W 

°C 

°C 



100 


COLLECTOR-TO- EMITTER VOLTAGE (VcE* — V 


Fig. 1 — Maximum operating areas for all types. 


Features: 

■ Maximum safe-area-of-operation curves 

■ Low saturation voltages 

■ High dissipation ratings 

■ Thermal -cycling rating curves 

TERMINAL DESIGNATIONS 


C 



JEDEC TO 3 

(See dimensional outline “A".) 



— ; ; • 6 w : - 2 t i - — 'a 

lO^ lo’ lO® 

NUMBER OF THERMAL CYCLES 

92CS-20850 


Fig. 2 — Thermal cycling rating chart for 
all types. 



0 0.5 I I.5 2 2.5 

BASE-TO-EMITTER VOLTAGE(Vbj.)— V 


92CS-12326RI 

Fig. 3 — Typical t(ansfer characteristics 
for all types. 
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POWER TRANSISTORS 


BD181,BD182, BD183 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T q) = 25° C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 








CUR- 








CHARACTERISTIC 

SYMBOL 


VOLTAGE 


RENT 







UNITS 




Vdc 


A dc 

BD181 

BD182 

BD183 




''CB 

Ui 

o 

> 

Veb 

Vbe 

'c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector-Cutoff Current; 


45 





0 

- 

2 

_ 

- 

- 

- 


With emitter open and 

'CBO 

60 





0 

- 

- 

- 

5 

- 

- 


Tq = 200° C 

80 





0 

- 

- 

- 

- 

- 

5 


With base-emitter junction 



45 


-1.5 




1 

- 

- 

- 

- 

mA 

reverse-biased 

'CEX 


60 


-1.5 



- 

- 

- 

1 

- 

- 




80 


-1.5 



- 

- 

- 

- 

- 

1 


Emitter-Cutoff Current 

'ebo 



7 




- 

5 

- 

5 

- 

5 

mA 

Collector-to-Emitter Sustaining Voltage: 















With base open 

VcEO^^^^^ 





0.2^ 

0 

45 

- 

60 

- 

80 

- 


With external base-to-emitter resistance 
















Vcer<sus) 





0.2^ 


55 


70 


85 


V 




4 



4a 



_ 

20 

70 

_ 



DC Forward Current Transfer Ratio 

HI 

u. 














4 



33 


20 

70 


- 

20 

70 


Base-to-Emitter Voltage 



4 



3a 



1 .5 




1 5 


Vbe 


4 



4a 


_ 


_ 

1.5 

_ 


V 

Collector-to-Emitter Saturation 

VcE^s^^) 





4a 

0.43 

_ 

_ 

_ 

1 

_ 

_ 


Voltage 





3a 

0.3^ 

- 

1 

- 

- 

- 

1 

V 

1 

Magnitude of Common-Emitter, Small- 















Signal, Short-Circuit, Forward Current 
Transfer Ratio (f = 0.4 MHz) 

l^fel 


4 



1 

j 

2 

- 

2 

- 

2 

- 


Gain-Bandwidth Product 

^T 





1 


800 

- 

800 

- 

800 

- 

kHz 

Common-Emitter, Short-Circuit, Small- 















Signal, Forward Current Transfer 
Ratio Cutoff Frequency 

^hfe 


4 



0.3 


15 

- 

15 


15 

- 

kHz 

Forward-Bias Second Breakdown Collector 



30 












Current (t ^ 1 s) 

's/b 






3.95 


3.95 


3.95 

- 

A 

Thermal Resistance (Junction-to-Case) 

^0JC 







- 

1.5 

- 

1.5 

- 

1.5 

°C/W 


^ Pulsed: Pulse duration = 300 ms, duty factot = 1 .8%. 



92CSH2507RI 

Fig. 4 — Typical input characteristics 
for BD182. 



92CS-I2S06RI 

Fig. 5 — Typical output characteristics 
for BD182. 



Fig. 6 — Typical dc-beta characteristics 
for BD182. 
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POWER TRANSISTORS 

BD181, BD182, BD183 






POWER TRANSISTORS 


BD201, BD202, BD203, BD204 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 


Features: 

■ Low saturation voltages 
m VERSAWATT package 

■ Complementary n-p-n and 
p-n-p types 

■ Maximum safe-area-of- 
operation curves 


The RCA-BD201 and BD203 n-p-n 
transistors and their complementary p-n-p 
types, BD202 and BD204 respectively, are 
epitaxial-base transistors intended for a 
v\/ide variety of medium-power switching 
and amplifier applications, such as series 


and shunt regulators, and driver and output 
stages of high-fidelity amplifier. 


All types utilize the JEDEC TO-220AB 
(RCA VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 


N-P-N 

P-N-P 

VCBO 

VCEO(sus) 

vebo 

•c 

•b 

Pt 

Tc<25“C 

Tc>25"C 

'*’stg. Tj 

Tl 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max 


BD203 
BD204" 

60 
60 

5 

8 

3 

60 

Derate linearly 0.48 
— -65 to 150 


235 


BD201 

BD202* 

60 

45 


■For p-n-p devices, voltage and current values are negative. 



COLLECTOR-TO- EMITTER VOLTAGE! V^pl-V 

92CM- 33458 

Fig. 1 - Maximum operating areas for all types {Tq=25°C). 


JEDEC TO-220AB 


^ (See dimensional outline “S”.) 

V 

V 
A 
A 

W 

W/»C 

*C 



Fig. 2 - Derating curve for all types. 



Fig. 3 - Typical gain-bandwidth product vs. 
collector current for all types. 
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POWER TRANSISTORS 


BD201, BD202, BD203, BD204 


ELECTRICAL CHARACTERISTICS, at Case Temperature {Tc)=25°C 
Unless Otherwise Specified 



TEST CONDITIONS" 

LIMITS 


CHARAC> 

VOLTAGE 

CURRENT 

BD201 

BD203 

UNITS 

TERISTIC 


Vdc 


A dc 

BD202" 

1 BD204* 


< 

O 

m 

111 

o 

> 

< 

00 

m 

ic 


Min. 

Max. 

Min. 

Max. 


ICBO 

40 





— 

1 

^ — 

1 


Tj=150®C 

40 





— 

1 


1 


'CEO 


30 




— 

1 

— 

1 

mA 

•ebo 



-5 



— 

5 

— 

5 


VCEO(sus)8 




0.2b 


45 

— 

60 

— 

V 



2 


lb 


30 

— 

30 

— 


hPE 


2 


2b 


— 

— 

30 

— 




2 


3b 


30 








Vbe 


2 


3b 



1.5 

— 

1.5 


VcE(sat) 




3b 

0.3 

— 

1 

— 

1 

V 

•S/b 


20 


3 


0.5 

— 

0.5 

— 

s 

Ihfel 
(f=1 kHz) 


3 


0.3 


3 

- 

3 

- 


hfe 

(f=1 kHz) 


3 1 

j 


0.3 


25 

- 

25 

- 


R(?JC 



1 



_ 

2.08 

.. 1 

2.08 

o r' /\A/ 

R(9JA 

1 


1 

1 


- 

70 


70 1 



^CAUTION: The sustaining voltage \/q^o{sus) -MUST NOT be measured on a curve tracer, 
bpulsed: pulse duration = 300 ns, duty factor = 0.018. 

■For p-n-p devices, voltage and current values are negative. 
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POWER TRANSISTORS 


BD239, BD239A, BD239B, BD239C, BD240, BD240A, BD240B, BD240C 


Epitaxial-Base Silicon N-P-N and P-N-P 
VERS AW ATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 


These RCA devices are epitaxial-base silicon n-pn and 
p n-p transistors; they differ only in their voltage ratings. 
These transistors are intended for a wide variety of switching 
and amplifier applications such as series and shunt regulators, 
and driver and output stages of high-fidelity amplifiers. The 


BD240-series p n-p power transistors are complements of 
the n-p n devices in the BD239 series. 

All these transistors are supplied in the JEDEC TO-220AB 
VERSAWATT package. 


MAXIMUM RATINGS, Adso/ufe-ZWax/mum Values: 

COLLECTOR-TO-EMITTER VOLTAGE; 

With external base-to-emitter 

resistance (Rb^) = 100 il ^CER 

With base open ^CEO 

EMITTER-TO-BASE VOLTAGE V^go 

CONTINUOUS COLLECTOR CURRENT 1^ 

CONTINUOUS BASE CURRENT Ig 

TRANSISTOR DISSIPATION; Pj 

At case temperatures up to 25°C .... 

At ambient temperatures up to 25°C . 

At case temperatures above 25°C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3.17 mm) from 
case for 10 s max 


BD239 

80240^ 


55 

45 

5 

4 


30 

2 


BD239A 

BD240A* 


70 

60 

5 

4 

1 


BD239B 

BD240B* 


90 

80 

5 

4 


BD239C 

BD240C* 


115 

100 

5 

4 


30 

2 


30 30 

2 2 

Derate linearly to 150 C 


-65 to 150 


235 


V 

V 

V 
A 
A 

W 

W 


°c 


°c 


♦ For p-n p devices, voltage 




Features: 

■ 30 W at 2S°C case temperature 

■ 4-A rated collector current 

■ Min. f j of 3 MHz at 10 V. 200 mA 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 
JEDEC TO-220 AB 
(See dimensional outline “S”.) 



Fig. 1 — Thermal-cycling ratings for all types. 



* • 10 * * t t 

COLLECTOR-TO-EMITTER VOLTAGE (Vc£)-V 

92CS-?2439 

Fig. 2 — Maximum safe operating areas for 
BD239-series types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)— V 92CS-2243S 


Fig. 3 — Maximum safe operating areas for 
BD240-series types. 
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POWER TRANSISTORS 


BD239, BD239A, BD239B, BD239C, BD240, BD240A, BD240B, BD240C 

ELECTRICAL CHARACTERISTICS at Case Temperature (Tq) = 25PC 




TEST CONDITIONS ♦ 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD239 

BD240^ 

BD239A 

BD240A^ 

BD239B 

BD240B* 

B0239C 

BD240C^ 

UNITS 



''CE 

UJ 

>“ 

•c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

Max. 


Collector Cutoff Current: 


-30 



0 

- 

“0.3 

- 

-0.3 

_ 

- 

- 

- 


With base open 

'CEO 

-60 



0 

- 

- 

- 

- 

. ~ 

-0.3 


-0.3 


With base-to-ennitter 


-45 

0 



- 

- 0.2 

- 

- 


- 

- 

- 


junction short-circuited 


- 60 

0 



- 

- 

- 

- 0.2 


- 

- 

- 



'CES 

-80 

0 



- 

- 

- 

- 

■ - 

-0.2 

- 

- 




-100 

0 




- 

- 

_ 

_ 

- 

- 

-0.2 


Emitter Cutoff Current 

'ebo 


5 

0 


- 

- 1 

- 

. 

-1 

— 

-1 

— 

-1 

mA 

Collector-to-Emitter 















Breakdown Voltage; 
With base open 

^BR(CEO) 



-0.03^ 

0 

-45 

~ 

-60 


-80 

_ 

-100 

“ 

V 

' DC Forward-Current 


-4 


-0.2^ 


40 

- 

40 

_ 

40 

_ 

40 

_ 


Transfer Ratio 

^FE 

-4 


-1^ 


15 

- 

15 

- 

15 

- 

15 

- 


Base-to-Emitter Voltage 

< 

CD 

m 

-4 


~1^ 


- 

- 1.3 

- 

-1.3 

- 

-1.3 

- 

-1.3 

V 

Collector-to-Emitter 
Saturation Voltage 

VcE<sat) 



- 1^ 

-0.2 

- 

-0.7 

- 

-0.7 

- 

-0.7 

- 

-0.7 

V 

Common-Emitter 















Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1kHz) 

Ne 

- 10 


0.2 


20 

- 

20 


20 


20 



Magnitude of Common 















Emitter Small-Signal 
Short-Circuit Forward- 
Current Transfer Ratio 
(f = 1 MHz) 

h,e| 

- 10 


-0.2 


3 


3 

~ 

3 


3 

1 



Thermal Resistance: 







I 








Junction-to-Casei 

^Ojc 





- 

4.17 

- 

4.17 

- 

4.17 


4.17 

°C/W 

Junction-to- Ambient 

ROja 





- 

62.5 

- 

62.5 

- 

62.5 


62.5 


♦ For p-n-p devices, voltage and current values are negative. 
^Pulsed: Pulse duration = 300 ps, duty factor = 2%. 



Fig. 4 — Typical dc beta characteristics for 
BD239-series types. 



Fig. 5 — Typical dc beta characteristics for 
BD240-series types. 
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POWER TRANSISTORS 


BD241, BD241A, BD241B, BD241C, BD242, BD242A, BD242B, BD242C 

Epitaxial-Base Silicon N-P-N and P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High Speed-Switching Applications 


These RCA devices are epitaxial-base 
silicon n-p-n and p-n-p transistors; 
they differ only in their voltage ratings. 
These transistors are intended for a 
wide variety of switching and amplifier 
applications such as series and shunt 
regulators, and driver and output 
stages of high-fidelity amplifiers. The 


MAXIMUM RATINGS, Absolute-Maximum Values: 


COLLECTOR-TO-EMITTER VOLTAGE 
With external base-to-emitter 

resistance (Rb^) = 100 

With base open 

EMITTER-TO-BASE VOLTAGE . . 
CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C . . . 

At ambient temperatures up to 25°C 
At case temperatures above 25°C , . . 
TEMPERATURE RANGE; 

Storage & Operating (Junction) 

LEAD TEMPERATURE (During Soldering) 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max 


^CER 

'^CEO 

Vebo 

•c 

•b 

Pt 


♦ For p n p devi 


d currtnt values ai 


40 

2 


BD242-series p-n-p power transistors 
are complements of the n-p-n devices 
in the BD241 series. 

All these transistors are supplied in the 
JEDECTO-220AB VERSAWATT pack- 
age. 


B0241 

B0242* 


BD241A 

B0242A* 


70 

60 

5 

5 

1 


BD241B 

BD242B* 


40 

2 


40 

2 


Derate linearly to 150 C 

-65 to 150 


B0241C 

BD242C^ 


115 

100 

5 

5 

1 


40 

2 


Features: 

■ 40 W at 25° C case temperature 

■ 5-A rated collector current 

■ Min. fT of 3 MHz at 10 V, 500 mA 

TERMINAL DESIGNATIONS 



92CS-275I9 

BOTTOM VIEW 
JEDEC TO-220 AB 

(See dimensional outline “S".) 



Fig. 1 — Thermal-cycling ratings for all types. 




Fig. 2 


Maximum safe operating areas for 
BD241 -series types. 


Fig. 3 — Maximum safe operating areas for 
BD242-series types. 
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POWER TRANSISTORS 


BD241, BD241A, BD241B, BD241C, BD242, BD242A, BD242B, BD242C 

ELECTRICAL CHARACTERISTICS at Case Temperature ITqI » ^5“C 




TEST CONDITIONS ♦ 

LIMITS 

— 

CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BD241 

BD242^ 

BD241A 

BD242A* 

B0241B 

BD242B^ 

BD241C 

BD242C^ 

UNITS 



< 

o 

m 

Vre 

•c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


30 



0 

- 

0.3 

- 

0.3 

- 

- 

- 

- 


With base open 

'CEO 

60 



0 

- 

- 

- 

- 

- 

0.3 

- 

0.3 


With base-to-emitter 


45 

0 



- 

0.2 

- 

- 

- 

- 

- 

- 


junction short-circuited 

'CES 

60 

0 



- 

- 

- 

0.2 

- 

- 

- 

- 



80 

0 



- 

- 

- 

- 

- 

0.2 

- 

- 




100 

0 



- 


- 

- 


- 


0.2 


Emitter Cutoff Current 

'ebo 


-5 

0 


- 

1 

- 

1 

- 

1 

- 

1 

mA 

Collector-to-Emitter 















Breakdown Voltage; 
With base open 

^BR(CEO) 



0.03^ 

0 

45 


60 

— 

80 

- 

100 


V 

DC Forward-Current 


4 




25 

- 

25 

_ 

25 

_ 

25 

_ 


Transfer Ratio 

'^FE 

4 


3^ 


10 

- 

10 

- 

10 

- 

10 

- 

. 

Base-to-Emitter Voltage 

< 

00 

m 

4 


3^ 


- 

1.8 

- 

1.8 

- 

1.8 

- 

1.8 

V 

Collector-to-Emitter 
Saturation Voltage 

Vcglsat) 



3® 

0.6 

- 

1.2 

- 

1.2 

- 

1.2 

- 

1.2 

V 

Common-Emitter 















Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1kHz) 

hfe 

10 


0.5 


20 

- 

20 

- 

20 

- 

20 

- 


Magnitude of Common 















Emitter Small-Signal 
Short-Circuit Forward- 
Current Transfer Ratio 
(f = 1 MHz) 

|Ne| 

10 


0.5 


3 


3 


3 


3 



Thermal Resistance: 















Junction-to-Case 






- 

3.125 

- 

3.125 

- 

3.125 

- 

3.125 

°c/w 

Junction-to-Ambient 






- 

62.5 

1 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 duty factor = 2%. ♦ For p n-p devices, voltege and current values are negative. 



Fig. 4 — Typical dc beta characteristics for 
BD241 -series types. 



Fig. 5 — Typical dc beta characteristics for 
BD242-series types. 
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POWER TRANSISTORS 


BD243, BD243A, BD243B, BD243C, BD244, BD244A, BD244B, BD244C 


Epitaxial-Base Silicon N-P-N and P-N-P 
VERSAWATT Transistors 


For Power-Amplifier and High Speed-Switching Applications 


These RCA devices are epitaxial-base 
silicon n-p-n and p-n-p transistors: 
they differ only In their voltage ratings. 
These transistors are intended for a 
wide variety of switching and amplifier 
applications such as series and shunt 
regulators, and driver and output stages 
of high fidelity amplifiers. The BD244- 


series p-n-p power transistors are 
complements of the n-p-n devices in 
the BD243 series. 

All these transistors are supplied in the 
JEDEC TO-220AB VERSAWATT pack- 
age. 


MAXIMUM Absolute Maximum Values: 


COLLECTOR TO EMITTER VOLTAGE 
With external base to emitter 


B0243 

BD244* 

BD243A 

BD244A* 

BD243B 

BD244B* 

BD243C 

BD244C* 


resistance (RbE* " 

'^CER 

55 

70 

90 

115 

V 

With base open 

'^CEO 

45 

60 

80 

100 

V 

EMITTER TO BASE VOLTAGE 

^EBO 

5 

5 

5 

5 

V 

CONTINUOUS COLLECTOR CURRENT 

•c 

6.5 

6.5 

6.5 

6.5 

A 

CONTINUOUS BASE CURRENT 
TRANSISTOR DISSIPATION; 

'b 

Pt 

1 

1 

1 

1 

A 

At case temperatures up to 25°C . 


66 

66 

65 

66 

W 

At ambient temperatures up to 25”C 
At case temperatures above 25°C 


2 

2 

Derate Ime. 

2 

arlv to 150"C 

2 

V7 


TEMPERATURE RANGE 


Storage & Operating (Junction) -65 to 150 »■ °C 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3 17 mm) from 

case tor 10 5 max .« - 235 °C 

♦ For p n p devices, voltaae and current values are neoative. 


Features: 

■ 65 W at 25° C case temperature 

■ 7-A rated collector current 

■ Min. ij of 3 MHz at 10 V, 500 mA 


TERMINAL bESIGNATIONS 



BOTTOM VIEW 
JEDEC TO-220 AB 
(See dimensional outline “S".) 



Fig. 1 — Thermal-cycling ratings for all types. 



BD243-series types. 



Fig. 3 — Maximum safe operating areas for 
BD244-series types. 
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POWER TRANSISTORS 


BD243, BD243A, BD243B, BD243C, BD244, BD244A, BD244B, BD244C 


ELECTRICAL CHARACTERISTICS af Case Temperature (Tci = 2SPC 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS ♦ 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD243 

BD2444 

BD243A 

BD244A4 

BD243B 

BD244B® 

BD243C 

BD244C® 

VCE 

Vbe 

•c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Collector Cutoff Current: 


30 



0 

- 

0.7 

- 

0.7 

- 

- 

- 

- 


With base open 

'CEO 

60 



0 

- 

- 

- 

- 

- 

0.7 

- 

0.7 

















With base-to-emitter 


45, 

0 



— 

0.4 

— 

— 

— 

— 

- 

- 


junction short-circuited 


60 

0 



- 

- 

- 

0.4 

- 

- 

- 

- 



'CES 

80 

0 



- 

- 

- 

- 

- 

0.4 

- 

- 




100 

0 



- 

- 

- 

- 

- 

- 

- 

0.4 


Emitter Cutoff Current 

'ebo 


-5 

0 


- 

1 

- 

1 

- 

1 

- 

1 

mA 

Collector-to-Emitter 















Breakdown Voltage: 

''br(ceo) 



0.03® 

0 

45 

- 

60 

- 

80 

- 

100 

- 

V 

With base open 















DC Forward-Current 


4 


0.3® 


30 

_ 

30 

_ 

30 

_ 

30 

_ 


Transfer Ratio 

^fe 

4 


3® 


15 

- 

15 

- 

15 

- 

15 

- 


Base-to-Emitter Voltage 

Vbe 

4 


6® 


- 

2 

- 

2 

- 

2 

- 

2 

V 

Collector-to-Emitter 

Vocisat) 



6® 

1 


1.5 


1.5 


1.5 


1.5 

V 

Saturation Voltage 

CE ' 














Common-Emitter 















Small-Signal Short- 


10 


0.5 


20 


20 


20 


20 



Circuit Forward- 

fe 














Current Transfer Ratio 















(f = 1 kHz) 















Magnitude of Common 















Emitter Small-Signal 

|hi„| 

10 


0.5 


3 


3 


3 


3 



Short-Circuit Forward- 

|"fej 














Current Transfer Ratio 















(f * 1 MHz) 















Thermal Resistance: 















Junction-to-Case 






- 

1.92 

- 

1.92 

- 

1.92 

- 

1.92 

°C/W 

Junction-to-Ambient 

R0JA 





- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 jss. duty factor = 2%. ^ Por p-n-p devices, voltage and current values are negative. 




F/ff. 4 — Typical dc beta characteristics for Fig. 5 — Typical dc beta characteristics for 

BD243-series types. BD244‘series types. 
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POWER TRANSISTORS 


BD277 


7-A, 70-W, Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistor 

For Applications in Series and Shunt Regulators 


Type BD277 is an epitaxial-base silicon 
p-n-p transistor supplied in the JEDEC 
TO-220AB straight-lead VERSAWATT 
package. It is also available in the TO- 
220AA package (leads formed to fit a 
TO-66 socket) to order this version, 
specify formed lead No. 6201. 

MAXIMUM RATINGS, Absolute-Maximum Values: 


The BD277 is useful in series regulators 
and shunt regulators because of its low 
saturation voltage and high power-dis- 
sipation capability. It is also useful as a 
replacement for germanium p-n-p tran- 
sistors in many applications. 


Features: 

■ Thermal-cycling ratings 

■ Maximum-safe-area-of -operation 
curve 

■ Low saturation voltage 

■ VERSAWATT package 

■ High power-dissipation capability 


TERMINAL DESIGNATIONS 


COLLECTOR-TO-BASE VOLTAGE; 

With emitter open 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open 

EMITTER-TO-BASE VOLTAGE: 

With collector open 

COLLECTOR CURRENT (Continuous) 

BASE CURRENT (Continuous) 

TRANSISTOR DISSIPATION; 

At case temperatures up to 25°C 

At case temperatures above 25°C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 

At distanced 1/8 in. (3.17 mm) from case for 10 s max. . . . 


VCBO 

-45 

V 

VCEO 

-45 

V 

vebo 

-4 

V 

'c 

-7 

A 

•b 

-3 

A 

pt 

70 

W 


Derate linearly at 0.56 .W/°C 
-65 to 150 

°C 


235 

°C 



BOTTOM VIEW 92CS -27519 

JEDEC TO-220AB 
(See dimensional outline “S’’.) 


./I 


o 




ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25PC unless specif ied otherwise 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 
V dc 

CURRENT 
A dc 

VCE 

VCB 

< 

m 

DO 

ic 

>B 

«E 

MIN. 

MAX. 

Collector Cutoff Current: 
With emitter open 

ICBO 


-45 




0 


-0.1 

mA 

With emitter open and Tq = 150°C 


-40 




0 

- 

-2.0 

With base open 

'CEO 

-30 




0 


- 

-1.0 

Emitter Cutoff Current: 
With collector open 

lEBO 



-4 

0 




-1.0 

mA 

Collector-to-Emitter Breakdown Voltage: 
With base open 

V(BR)CE0 




-0.1* 

0 


-45 

- 

V 

Base-to-Emitter Voltage 

vbe 

-2 



-1.75* 



- 

1.2 

V 

DC Forward-Current 
Transfer Ratio 

hPE 

-2 



-1.75* 



30 

150 


Collector-to-Emitter 
Saturation Voltage 

VcE(sat) 




-1.75* 

-0.1 



-0.5 

V 

Gain-Bandwidth Product 

fT 

-4 



-0.5 



10 

- 

MHz 

Thermal Resistance: 
Junction-to-Case 

ROJC 








1.78 

°C/W 

Junction-to- Ambient 

POJA 







_lJ 

70 


BOTTOM VIEW 9205-27520 

JEDEC TO-220AA 
(See dimensional outline “R”.) 



Fig. 1 — Thermal-cycling ratings. 


* Pulsed; Pulse duration = 300 ps, duty factor < 2%. 




Fig. 2 — Maximum operating area. Fig. 3 — Typical transfer characteristics. 



COLLECTOR CURRENT tIcl-A 92CS-ieo 

Fig. 4 — Typical dc beta characteristics. 
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POWER TRANSISTORS 


BD278, BD278A 


High-Current Silicon N-P-N 
VERSAWATT Transistors 

For Medium-Power Linear and Switching Service 
in Consumer, Automotive, and Industrial Applications 


Features: 

■ Low saturation voltage: 

VcE(sat) = 1 V max. at Ic = 4 A 

■ VERSAWATT package 

■ Maximum-safe-area-of-operation curve 

■ Thermal-cycling rating curve 


The RCA-BD278 and BD278A are home- 
taxial-base silicon n-p-n transistors supplied 
in the JEDEC TO-220AB straight-lead VER- 
SAWATT package. 

These transistors are intended for a wide 
variety of medium-power switching and linear 


applications such as series regulators, shunt 
regulators, solenoid drivers, motor-speed con- 
trols, inverters, output stages for high-fidel- 
ity amplifiers, and power-supply and verti- 
cal-deflection circuits for monochrome and 
color TV. 


TERMINAL DESIGNATIONS 


MAXIMUM Absolute-Maximum Values: 


COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE; 

With external base-to-emitter resistance (R 0 g) = lOOH . . . . 

With base open 

EMITTER-TO-BASE VOLTAGE 

COLLECTOR CURRENT (Continuous) 

BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C 

At ambient temperatures up to 25°C 

At case temperatures above 25°C, derate linearly 

At ambient temperatures above 25°C, derate linearly 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 

At distanced 1/8 in. (3.17 mm) from case for 10 s max. . . . 



BD278 

BD278A 


'^CBO 

55 

55 

V 

'cerIsusI 

55 

55 

V 


45 

45 

V 

'^EBO • 

5 

5 

V 

•c 

10 

10 

A 

'b 

4 

4 

A 

Pt 

75 

75 

W 


1.8 

1.8 

W 

W/°C 



« 2 .^. .. 

W'°C 



0.0 




)5 to 150 

- 


235 OC 



JEDEC TO-220AB 


(See dimensional outline "S”.) 



NUMBER OF THERMAL CYCLES 

9ZCS-I7955AI 



Fig. 1 ~ Thermal-cycling ratings. 


Fig.2 — Typical dc beta characteristics. 



92CS-22303 

Fig. 3 — Maximum safe operating area. 



BASE-TO-EMITTER VOLTAGE |Vbe)-V 

92CS-I5987 

Fig.4 — Typical transfer characteristics. 



Fig.S — Typical gain-bandwidth product. 



92CS-I5989 

Fig.6 — Typical input characteristics. 
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POWER TRANSISTORS 


BD311, BD312, BD313, BD314 


Silicon N-P-N and P-N-P Epitaxial-Base 
High-Power Transistors 

Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 


Features: 

m High dissipation capability 
m Low saturation voltages 
m Maximum safe-area-of-operation curves 
m Hermetically sealed JEDEC TO-204MA 
package 

■ High gain at high current 

■ Thermal-cycling rating curve 


The RCA-BD311 and BD313 types and 
their p-n-p complements, BD312 and 
BD314, respectively, are epitaxial-base 
silicon transistors featuring high gain and 
high current. All these devices have a 


dissipation capability of 150 watts at 
case temperature up to 25 ®C and are sup- 
plied in the JEDEC TO-204MA steel 
hermetic package. 


Applications: 

m Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

VcEO(sus) 

vebo 

•c 

•b 

h- 

AtTc<25“C 

At Tc> 25“C Derate linearly 

^stg>Tj 

Tl 

At distance > 1/32 in. (0.8 mm) from seating 
plane for 10 s max. 


BD311 

BD313 

n-p-n 

•BD312 

• BD314 

p-n-p 

60 

80 

V 

60 

80 

V 

7 

7 

V 

10 

10 

A 

4 

4 

A 

150 

150 

W 


0.86 W/ “C 

-65 to 200 "C 


235 *C 


• For p-n-p devices, voltage and current values are negative. 



Fig. 1 - Maximum safe operating areas for all types. 






Fig. 2 - Derating curve for all types. 



Fig. 3 - Typical dc beta characteristics for 
BD312 and BD314. 
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POWER TRANSISTORS 


BD311, BD312, BD313, BD314 

ELECTRICAL CHARACTERISTICS, at case temperature (Tc) = 25'*C 
unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD311 

•BD312 

BD313 

•BD314 

VcE 

Vbe 

ic 


Min. 

Max. 

I2QI 

Max. 

ICBO ''CB = 60V 





— 

1.0 

B 

— 

mA 

VCB=80 V 





— 

— 

H 

1.0 


lEBO 


-7 

0 


— 

1:0' 

Bn 

■El 

mA 

VCEO(sus)b 



0.2 

0 

60 

- 

80 


V 


4 


4a 


— 

— 

25 

bb 

H^B| 

hpE 

4 


5a 


25 

— 

— 

m 

^^B 


4 


10 a 


5 

— 

5 


miH 

VBEa 

4 


5 


— 

1.5 

mi 

1.5 

wm 

VBE(sat)a 



5 

0.5 

- 

1.8 

mi 

1.8 

mm 




5 

0.5 



1.0 

HH^m 

1.0 


VcE(sat)a 








■ 


D 

|hfel 

10 


0.5 


4 


B 

m 

m 

f = 1 MHz 







■■ 



R0JC 





- 

1.17 


1.17 

“C/W 


apulsed; pulse duration = 200 ^s, duty factor = 1.5%. 

bCAUTION: Sustaining voltages VcEO(sus) and Vcer(sus) MUST NOT be measured on a curve 
tracer. 

•For p-n-p devices, voltage and current values are negative. 



Fig. 4 ■ Typical dc beta characteristics for 
BD311 and BD313. 



Istics for BD312 and BD314. 



Fig. 6 - Typical saturation-voltage character- 
istics for BD311 and BD313. 
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POWER TRANSISTORS 


BD500, BD501 Series 


Silicon Transistors for 40-Watt Full-Complementary- Symmetry 
Audio Amplifiers 


The BDSOO-Series and BD501-Series 
types are p-n-p and n-p-n epitaxial- 
base silicon transistors, respectively, 
especially suitable for audio-output 
applications. The 40-watt amplifier 
shown In Figs. 1 and 5 uses the 
BD500B and BD501B in conjunction 
with seven TO-39 transistors, ten 
diodes, and a 64-volt split power sup- 
ply. The amplifier output Is directly 


coupled to an 8-ohm speaker. The 
BD500A and BD501A are intended for 
similar 40-watt audio amplifiers ex- 
cept for a 4-ohm speaker and a split 
46-volt power supply. The BD500 and 
BD501 are Intended for 25-watt audio 
amplifiers of similar circuitry except 
for a 4-ohm speaker and a split 40-volt 
power supply. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO 

VCEO 

VcER(RBE = 100Q) 

vebo 

ic 

IB 

Pt: 

AtTc<25"C 

At Tc >25-0 

Tstg. Tj 

TU 

At distances ^ 1/32 in. (0.8 mm) 
from case for 10 s max 


BD501 

BD500 

60 

50 

55 

BD501A 
• BD500A* 

70 

60 

65 

5 

BD501B N-P-N 
BD500B* P-N-P 

90 V 

80 V 

85 V 

V 


10 

A 


_ 4 

A 


75 

W 

— 

See Figs. 2 and 4 

-65 to 150 'C 


230 

“C 


*For p-n-p devices, voltage and current values are negative. 


TYPICAL PERFORMANCE DATA 
For 40-Watt Audio Amplifier 

Measured at a line voltage of 220 V, = 25 “C, and a frequency of 1 kHz, unless otherwise specified. 


Power: 

Rated power (8-Q load, at rated 


distortion) 40 W 

Typical power (4-Q load) 75 Wb 

Typical power (16-Q load) 22 W 

Total Harmonic Distortion: 

Rated distortion 1.0% 

Typical at 20 W 0.05% 


IHF Power Bandwidth: 

3 dB below rated continuous power at 


rated distortion 80 kHz 

Sensitivity: 

At continuous power-output 

rating 600 mV 

Hum and Noise: 

Below continuous power output: 

Input shorted 80 dB 

Input open 75 dB 

Input Resistance 20 kQ 


IM Distortion: 

10 dB below continuous power output at 
60Hzand7kHz(4:1) 0.1% 


■Typical power (4Q load) with 46-volt split power supply and BD500A, BD501 A output 40 W 

Typical power (4Q load) with 40-volt split power supply and BD500, BD501 output 25W 


TERMINAL DESIGNATIONS 



92CS-275I9 


BOTTOM VIEW 

JEDEC TO-220AB 
(See dimensional outline “S”.) 



Fig. 2 - Derating curve for all types. 




92CS-30eS2 


Fig. 1 - Block diagram and transistor complement for 40-watt full-complementary-symmetry 
audio amplifier. 


Fig. 3 - Thermal-cycling ratings. 
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POWER TRANSISTORS 


BD500, BD501 Series 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25”C 


CHARAC- 

TERISTICS 

TEST CONDITIONS 

LIMITSA 

UNITS 

BD500* 

BD501 

BD500A* 

BD501A 

BD500B* 

BD501B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

ICER 

Vce = 45 V 

— 

1 

— 

— 

— 

— 


Rbe = 

VcE = 55V 

— 

— 

— 

1 

— 

— 

mA 

100 Q 

Vce = 75 V 

— 

— 

— 

— 

— 

1 


iebo 

Veb = 5V 

- 

1 

- 

1 

— 

1 

mA 

VCEO 

IC = 0.1 A 

50 

- 

60 

- 

80 

- 

V 

VCER 

IC = 0.1 A; Rbe = 100Q 

55 

- 

65 

- 

85 

- 

V 

fT 

IC = 0.5 A; Vce = 4 V 

5 

— 

5 

— 

5 

— 

MHz 

hpc 

IC = 5 A; Vce = 4 V 

15 

90 

15 

90 

— 

— 


"rc 

IC = 3.5 A; Vce = 4 V 

— 

— 

— 

— 

20 

120 


VcE(sat) 

IC = 5 A; Ib = 0.5 A 

- 

1.2 


1.2 

- 

- 

V 


IC = 3.5 A; Ib = 0.35A 

— 

— 


— 

— 

1 


Vbe 

IC = 5 A; Vce = 4 V 

— 

1.8 

— 

1.8 

— 

— 

V 

IC = 3.5 A; Vce = 4V 

— 

— 

— 

— 

— 

1.5 



Vce = 20 V; t = 0.55 s 

3.75 

— 

— 

— 

— 

— 


IS/b 

VcE = 25 V;t = 0.55 s 

— 

— 

3 

_ 

— 

— 

A 


Vce = 30 V; t = 0.55 s 

— 

— 

— 

— 

2.5 

— 



^For characteristics curves and test conditions, refer to published data for prototypes (File 678): 
2N6487 (BD501, BD501A); 2N6488 (BD501B); 2N6490 (BD500, BD500A); 2N6491 (BD500B). 

•For p-n-p devices, voltage and current values are negative. 



NOTES (for Fig. 5): 

1. D1-D10— D1201A. 

2. Resistors are Va-watt, ±10%, unless other- 
wise specified; values are in ohms. 

3. Non-inductive resistors. 

4. Capacitances are in unless otherwise 
specified. 

5. 55 °C thermal cutout attached to heat sink 
of output devices. 

6. TO-39 case devices with heat radiator at- 
tached. 

7. Provide, heat sink of approx. 1.2“C/W per 
output device with a contact thermal resis- 
tance of 1.3®C/W max. and = 40 °C max. 


J 46^ V 

t ^ 2 A <Jc 1 

/ TYPE^\ 
\^INI344^ 

-32 

(2) 

3500 

Jr, T 

V NL ' *32 \ 


(b) 


Fig. 5 - 40-watt amplifier circuit featuring full-complementary-symmetry output using load line 
limiting: (a) basic amplifier circuit, (b) power-supply circuit. 


2 

1”. 
o 6 

H 

Z 

oc 

3 , 

^ fl 

n 

ZT 


IcASE TEMPERATURE (Tc)*25*C I 

J(CURVES MUST BE DERATED LINEARLY 

1 

Ic 

I 

(MAX) 


WITH 

INCRE 

AS 

H 

IN 

TEMPt 

RATU 

RE 



^ - CONTINUOU 

^ T r 

s- 



— 

— - 

— 

— 





ITEO 









DC OPERATIO 
DISSIPATION - LIM 


L 








IT 

M- 





— 

-zt-t 




— 

— 


~ 


O « 

^ 2 

O 

u 

0.1 

• 

6 

4 



, Bosoi: 










V 






" VcEotMAX.) I I 
•50V(BD500 



* 

T 






• 60 V (BD500A, BD5 

- -BOV (B0500B, BOS 

I ) l_l J 

JIA) — 

■■ 

- ■ 


— 

— 




-- 

_ 


; 

— 

- 

- 


2 4 ee 2 4 • • Z 4 • ■ 

I 10 100 1000 

COLLECTOR-TO-EMITTER VOLTAGE (VcE> — V 

92CS-SOM5 


Fig. 4 - Maximum operating areas for all types. 



Fig. 6 - Typical frequency response. 



»2CS- 21*71 


Fig. 7- Typical total harmonic distortion as a 
function of frequency. 
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POWER TRANSISTORS 


BD533, BD534, BD535, BD536, BD537, BD538 

Epitaxial-Base, Silicon N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 


Features: 

■ Low saturation voltages 

■ VERSAWATT package 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 


The RCA-BD533-BD538 are epitaxial-base 
silicon transistors intended for a wide 
variety of medium-power switching and 
amplifier applications, such as series and 
shunt regulators and driver and output 
stages of high-fidelity amplifiers. The 
BD533, BD535, and BD537 are n-p-n com- 


plements of p-n-p types BD534, BD536, 
and BD538, respectively. 

All types are supplied in the JEDEC TO- 
220AB VERSAWATT package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


N-PN 

P-NP 

VCBO 

VCES(sus) 

VcEO(sus) 

vebo 

•c 

•b 

Pj: 

Tc^25»C 

Tc >25®C, derate linearly 

Tstg.Tj 

Tl 

At distances 2 1/8 in. (3.17 mm) from case 
for 10 s max 


BD533 

BD535 

BD537 


BD534> 

BD536* 

BD538* 


45 

60 

80 

V 

45 

60 

80 

V 

45 

60 

80 

V 


5 V 

8 A 


1 A 

50-- W 

0.4 W/»C 

—65 to 150 »C 


235 


*C 


B For p-n-p devices, voltage and current values are negative. 



COLLECTOR-TO-EMITTER VOLTAGE (Vcg)- V 

92CM- 32598 

Fig. 1— Maximum safe-operating areas for ali types. 



(See dimensional outline “S".) 



CASE TEMPERATURE tTr)-*C 

92CS- 52992 


Fig. 2— Derating curve for ail types. 



COLLECTOR CURRENT (Ic)-A 

9SC3-StS9S 


Fig. 3— Typical dc beta characteristic for 
BD533, BD535, and BD537 types. 
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POWER TRANSISTORS 


BD533, BD534, BD535, BD536, BD537, BD538 


ELECTRICAL CHARACTERISTICS at Case Temperature (Tq) = 25*C 
Unless Otherwise Specified 



TEST CONDITIONS^ I 

LIMITS 1 


CHARAO 

VOLTAGE 

CURRENT 

BD533 

BD535 

BD537 


TERISTIC 

Vdc 

Adc 

BDS34A 

BD536A 

BDS38A 

UNITS 


B33 

Vbe 

ic 

IB 

MIN. 

MAX. 

MIN 

MAX. 

MIN. 

MAX. 



45® 


mm 


— 

100 

— 

— 

— 

— 


ICBO 

60® 




— 

— 

— 

100 

— 

— 



80® 

m 

BBI 


— 

— 


— 

— 

100 

mA 


45 

■1 



— 

100 

— 

— 

— 

— 

Ices 

60 

■ 



— 

— 

— 

100 

— 

— 



80 




— 

— 

— 

— 

— 

100 


iebo 


B 

HI 


— 

1 

— 

1 

— 

1 

mA 

VcEO(sus)" 



0,1- 

0 

mm 

— 

99 

— 

mm 


V 


5 

HU 

Qgl|| 

HB 

mum 

— 

20 


15 

— 

9911 

hPE 

2 

■ 


B 

9 

— 

40 


40 

— 



2 



B 

B 

— 

25 

I9B 

15 

— 


hpE Groups 


H 










j 

2 


2* 


30 

75 

30 

75 

30 

75 



2 

iimii 

3* 

91 

15 

— 

15 

— 

15 

— 


K 

2 


B 

in 

B 

100 

40 

100 

B 

100 


2 


k9 


99 

^^9 

20 

— 


— 


L 

2 


Hi 


60 

150 

o 

B 

B 

B 


(For BD533, 

2 

■ 



30 


9 

9 

9 

9 


BD534only) 



Hi 



B 


B 


1991 

Vbe 

2 


Hi 

99 

— 

IB 




1.5 

IB 

VcE(sat) 




HI 

|9 

0.8 

— 

0.8 

— 

0.8 

91 





EH 

0.8* 


0.8 • 

— 

0.8* 

— 



1 



n 

3 

12® 

3 

^2^ 

3 

^2^ 

MHz 

■■i 





- 

2.5 

- 

2.5 

- 

IB 

»C/W 


^ For p-n-p devices, voltage and current values are negative. 

® Vqb value 

* CAUTION: The sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer. 
Pulsed: Pulse duration = 300 ms, duty factor = 1.5%. 

• Typical values. 



Fig. 4—-Typical dc beta characteristic for 
BD534, BD536, and BD538 types. 



Fig. 5—Typicai coiiector to-emitter saturation 
voltage characteristic for BD533, 
BD535, and BD537 types. 



Fig. 6— Typical collector-to-emitter saturation 
voltage characteristic for BD534, 
BD536, and BD538 types. 



Fig. 7— Typical base-to-emitter saturation 
voltage characteristic for BD533 
BD535, and BD537 types. 



Fig. 8— Typical base-to-emitter saturation 
voltage characteristic for BD534, 
BD536, and BD538 types. 
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POWER TRANSISTORS 


BD533, BD534, BD535, BD536, BD537, BD538 



Fig. 9— Typical gain-bandwidth product 

characteristic for BD533, BD535, and 
BD537 types. 



Fig. 10— Typical gain-bandwidth product 
characteristic for BD534, BD536, 
and BD538 types. 



Fig. 11— Typical saturated-switching time 


characteristics for BD533, BD535, and 
BD537 types. 



COLLECTOR CURRENT (Iq)— A 92CS- 32608 

Fig. 12 — Typical saturated switching time 

characteristics for BD534, BD536, and 
BD538 types. 
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Fig. 13— Typical common-base output capaci- 
tance characteristic for BD533, 
BD535, and BD537 types. 



Fig. 14— Typical common-base output capaci- 
tance characteristic for BD534, 
BD536, and BD538 types. 
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POWER TRANSISTORS 


BD550 Series 


Silicon Transistors for 70-, 120-, 200-, and 300-W Quasi- 
Complementary-Symmetry Audio Amplifiers 


The RCA-BD550, BD550A, and BD550B are 
silicon n-p-n transistors especially suitable 
for applications in audio-amplifier circuits, 
in which they may be used as either driver 
or output unit. 

These devices, together with a variety of 
other transistors that serve as input devices, 
Vbe amplifiers for biasing, current sources, 
load-line limiters (for overload protection), 
and predrivers, may be used to develop 


several hundred watts of audio output power 
in quasi-complementary-symmetry audio am- 
plifier configurations that employ parallel 
output transistors. Circuit examples, a recom- 
mended complement of transistors, and per- 
formance data are shown for 70-, 120-, 200-, 
and 300-W amplifiers. 

The BD-550-series is supplied in the JEDEC 
TO-204MA hermetic steel case. 


TERMINAL DESIGNATIONS 


(FLANGE) 



JEDEC TO-204MA 
(See dimensional outline “A”.) 


MAXIMUM Absolute-Maximum Values: 

VcBO- 

VCEO 

'^cerIRbe = ^00 n) 

Vebo 

•c • • • • • 

•b • • • 

Pj 

At Tc < 25°c 

At Tc > 25°C 

^stg. Tj 

Tl 

At distance ^ 1/32 in. (0.8 mm) from seating plane 
for 10 s max 


BD550 

BD550A 

BD550B 


130 

200 

275 

V 

no 

175 

250 

V 

130 

200 

275 

V 


5 V 

7 A 

2 A 


150 W 

- See Fig. 1 

-65 to 200 °C 

— 230 °C 



92CS 19943 

Fig. 1 — Derating curve for all types. 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

BD55QA 

BD550A* 

BD550B* 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•CER 

Rbe = lOOn 

VcE= 110 V 
VcE = 175 V 
VcE = 250 V 

- 

1 

- 

1 

i 

1 

mA 

•CEO 

VcE = 95 V 
VcE= 150 V 
VcE = 200 V 

- 

5 

- 

5 

i 

5 

mA 

'ebo 

Veb = 5 V 

- 

1 

- 

1 

- 

1 

mA 

VCEO 

lC = 0.2 A 

110 

- 

175 

_ 

250 

_ 

V 

VCER 

IC = 0.2A;RBE = 100n 

130 

- 

200 

- 

275 

- 

V 

fT 

IC = 0.2A;VcE=10V 

5typ. 

5typ. 

5typ. 

MHz 



15 

75 


75 

10 

50 

■ 



- 

2 



■ 

- 




IC = 4A; Vce = 4V 
IC = 2A;Vce = 4 V 

0.75 

1.75 

■ 

H 

H 

2 

V 

•s/b 

Vce = 80 V;t = 1 S 
VcE = 100 V;t= 1 S 
VcE= 140V;t-1 S 


- 

1.5 

- 

1.07 

- 

A 


A For characteristics curbes and test conditions, refer to published data for prototype RCA8638D (File 1060). 
• For characteristics curves and test conditions, refer to published data for prototype 2N5240 (File 321). 



Fig. 2 - Thermal-cycling ratings for all types. 
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POWER TRANSISTORS 

BD550 Series 


70-Watt Amplifier 

The 70-watt amplifier shown in Figs. 4 and supply. It is designed for direct coupling to 

5 uses two BD550 transistors as output de- an 8 ohm load. Figs. 6 and 7 show typical 

vices, and operates on a 90*volt split power distortion characteristics for the amplifier. 



•2CS-S0Mr 



POWER OUTPUT (Pout'—* 


Fig. 6 — Typical total harmonic distortion as a 
function of power output at 1 kHz, for 
the 70-watt amplifier. 


Fig. 4 — Block diagram and transistor complement for 70-watt quasi-complementary- 
symmetry audio amplifier with epitaxial-base output transistors. 



( 0 ) 


MCt-1044* 



Fig. 7 — Typical total harmonic distortion as a 
function of frequency at 35 W, for the 
70-watt amplifier. 


Typical Performance Data for 70-W Audio 
Amplifier 

Measured at a line voltage of 220 V, = 25° C, 

and a frequency of 1 kHz, unless otherwise 
specified. 


NOTES: 

1. 01-06.01 MN5391. 09.010.012.013-1N5393 

2. RMittors are 1/2-watt. ± 10%. unlan otherwise 
specified; values are in ohms. 

3. Non-inductive resistors. 

4. Capacitances are in pF unless otherwise specified 

5. 80°C thermal cutout attached to heat sink of 
oiutput devices. 

6. Mount each device on TO-39 heat sink. 

7. Attach TO-39 heat sink cap to device and mount 
on same heat sink with the output devices. 

T8. Provide heat sink of approx. VCIW par output 
device with a contact thermal resistance of O.S°C/W 
max. and T^ “ 45°C max. 

92CM-30446 



Fig. 5 — 70-watt amplifier circuit featuring quasi-complementary-symmetry 
output employing epitaxial-base construction output transistors: 
(a) basic amplifier circuit, (b) power-supply circuit. 


Power: 

Rated power (8-J2 load. 

at rated distortion) 70 

Typical power (16-J2 load) 40 

Total Harmonic Distortion; 

Rated distortion 0.5 % 

IM Distortion: 

10 dB below continuous power 
output at 60 Hz and 7 kHz (4:1 ) . <0.2% 

IHF Power Bandwidth: 

3 dB below rated continuous 
power at rated distortion . . 5 Hz to 50 kHz 

Bandwidth at 1 W . . . 5 Hz to 100 kHz 

Sensitivity: 

At continuous power- 

output rating 600 mV 

Hum and Noise: 

Below continuous power output: 

Input shorted 100 dB 

Input open ....... 85 cIB 

With 2 kn resistance on 20-ft. 

cable on input 97 dB 

input Resistance 18 kH 
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POWER TRANSISTORS 


BD550 Series 


120-Watt Amplifier 

The 120-watt amplifier shown in Figs. 8 and 
9 uses four BD550A transistors as parallel 
units in the amplifier output stages, and 
operates on a 130-volt split power supply. 


It is intended for direct coupling to an 8 ohm 
load, but may be used on 4 ohm or 16 ohm 
loads as shown in the Typical Performance 
Data; Figs. 10 and 1 1 show typical distortion 
characteristics for the amplifier. 



Fig. 8 — Block diagram and transistor complement for 1 20-W quasi-complementary-symmetry 
audio amplifier with parallel output transistors. 



NOTES: 

1. D1 D8- 1N5391;D9,D10- 1N914B;D11, 
012 - 1N5393 

2. Resistors are 1/2-vuatt, * 10%, unless other- 
wise specified; values are in ohms. 

3. Non-inductive resistors. 

4. Capacitances are in fjF unless otherwise 
specified. 

5. 95 C thermal cutout attached to heat sink of 
output devices. 

6. Mount each device on TO-39 heat sink. 

7. Attach TO-39 heat sink cap to device and 
mount on same heat sink with the otuput 
devices. 

▼8. Provide heat sink of approx. 1 C/W per 
output device with a contact thermal re- 
sistance of 0.5 C/W max. and T/; = 45 C max. 

92CM-30448 



Fig. 9 — 1 20-watt amplifier circuit featuring quasi-complementary- 


symmetry output circuit with parallel output transistors: 
(a) basic amplifier circuit, (b) power-supply circuit. 



Fig. 10 - Typical total harmonic distortion as a 
function of power output for single 
channel (8il) and both channels 
driven at 1 kHz for 120-l/V amplifier. 



Fig. 11 — Typical total harmonic distortion as 
a function of frequency for 60-W 
output for 120-W amplifier. 


Typical Performance Data for 120-W Audio 
Amplifier 

Measured at a line voltage of 220 V, = 25°C, 

and a frequency of 1 kHz, unless otherwise 
specified. 


Power: 

Rated power (8-n load, 

at rated distortion) 120 W 

Typical power (4-f2 load) .... 120W* 
Typical power (16-n load) . . 70 W 

Total Harmonic Distortion: 

Rated Distortion 0.5% 

IM Distortion: 

10 dB below continuous power 
output at 60 Hz and 7 kHz (4:1 ) . 0.2% 

Sensitivity: 

At continuous power output rating .900 mV 

Input Resistance 18 kfi 

IHF Power Bandwidth: 

3 dB below rated continuous 
power at rated distortion 5 Hz to 50 kHz 
Hum and Noise: 

Below continuous power output: 

Input shorted 104 dB 

Input open 88 dB 

With 1 kn resistance 

on 20-ft cable on input . . . 104 dB 


•with a 90 V split power supply and 4-BD550 
substituted for 4-BD550A. 
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POWER TRANSISTORS 


BD550 Series 


200-Watt Amplifier 

The 200-watt amplifier shown in Figs. 12 
and 13 uses eight BD550B transistors, two as 
drivers and six as parallel units in the ampli- 
fier output stages, and operates on a 160-volt 


split power supply. It is intended for direct 
coupling to an 8 ohm load, but may be used 
on 4-ohm or 16-ohm loads as shown in the 
Typical Performance Data. Figs. 14 and 15 
show the typical distortion characteristics 
for the amplifier. 



92CS- 30009 



Fig. 14 - Typical total harmonic distortion as a 
function of frequency at 100-W out- 
put for 200-W amplifier. 


Fig. 12 — Block diagram and transistor complement for 200-W quasi-complementary-symmetry 
audio amplifier with parallel output transistors. 
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Fig. 15 — Typical total harmonic distortion as a 
function of power output for single 
channel and both channels driven at 
1 kHz for 200-W amplifier. 


NOTES; 

1. D1-D8 - 1N5391; 09.010 - 1N5316; Oil, 
012- 1N5393 

2. Resistors are 1/2-watt , t10%, unless otherwise 
specified: values are in ohms. 

3. Non-inductive resistors. 

4. CapKitances are in pF unless otherwise 
spNified. 

5. 80° C thermal cutout attached to heat 
sink of output devices. 

6. Mount each device on TO-39 heat sink. 

7. Attach TO-39 heat sink cap to device 

and mount on same heat sink with the output 
devices. 

▼8. Provide heat sink of approx. 1°C/W per output 
device with a contact thermal resistance of 
0.5°C/W max. and T/\ = 45°C nrax. 


sw 



Fig. 13 


92CS- 30442 

200-watt amplifier circuit featuring quasi-complementary-symmetry 


output circuit with parallel output transistors: (a) basic amplifier 
circuit, (b) power-supply circuit. 
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POWER TRANSISTORS 


BD550 Series 


Typical Performance Data for 200-W Audio Amplifier 
Measured at a line voltage of 220 V, = 25° C, and a frequency of 1 kHz, unless otherwise specified. 


Power: 

Rated power (8-n load, at rated distortion) 200 W 

Typical power (4-^2 load) 200 W* 

Typical power (16-12 load) 120 W 

Total Harmonic Distortion: 

Rated distortion 6.5% 

IM Distortion: 

10 dB below continuous power output at 60 Hz and 7 kHz (4:1) 0.2% 

Sensitivity: 

At continuous power output rating • 900 mV 

Input Resistance 18 kl2 

IHF Power Bandwidth: 

3 dB below rated continuous power at rated distortion 5 Hz to 35 kHz 

Hum and Noise: 

Below continuous power output: 

Input shorted 96 dB 

Input open 84 dB 

With 2 kl2 resistance on 20-ft cable on input 94 dB 
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Fig. 17 — Typical total harmonic distortion as a 
function of frequency for 300-W 
amplifier. 


• With a 1 10-V split power supply and 8-BD550A substituted for 8-BD550B. 


300-Watt Amplifier 

The 300-watt amplifier shown in Figs. 16 
and 19 uses two BD550B transistors as 
drivers and sixteen BD550B transistors as 
parallel units in the amplifier output stages, 


and operates on a 172-volt split power 
supply. It is intended for direct coupling to 
an 8 ohm load, but may be used on 4 ohm 
or 16 ohm loads as shown in the typical 
performance data (Figs. 17, 18, 20,and 21 ). 



are given in RCA data bulletin File No. 625. 



MCS-2723TRI 


Fig. 18 - Typical frequency response for 300-W 
amplifier. 


Fig. 16 - Block diagram and transistor complement for 300-W quasi-complementary-symmetry audio 
amplifier with parallel output transistors. 


Typical Performance Data for 300-W Audio Amplifier 

Measured at a line voltage of 220 V, = 25° C, and a frequency of 1 kHz, unless otherwise specif ied. 


Rated Power (8-12 load at rated distortion) 

Typical power (4-12 load) 

Typical power (16-12 load 

Total Harmonic Distortion (THD). 
Intermodulation Distortion (IMD). 

Sensitivity 

Input Impedance 

Hum and Noise: 

Below rated power output: 

Open input 

Shorted input 

Phase Shift 

Slew Rate 

Rise Time 

Damping Factor 


. . . 300 W 

... 300 W" 

. . . 160 W 

See Figs. 17 and 21 


. See Fig. 20 
1 .6 V for 300 W 
. . 10kl2 


104dB 


-H° at 20 Hz, -13° at 20 kHz 

35V/MS 

2.5 MS 

200 


■With 120 V split power supply and 18-BD550A substituted for 18-BD550B. 
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POWER TRANSISTORS 


BD550 Series 



NOTES: 

1. Resistors are 1 /2-watt, *5% carbon, unless 
otherwise specified; values are in ohms. 

2. Non-inductive resistors. 

3. Capacitances are in /u F unless otherwise 
specified. 

4. K1 - Relay, single-pole, single-throw, 
normally closed, with 24-V, 3 mA coil. 

5. TSS1 - 70 C thermal cutout attached to 
heat sink for output devices. 

6. SI - 10-A circuit breaker. 

7. Common heat sink 175 cm^ minimum. 
▼8. Provide heat sink of approx. 1 C/W per 

output device with a contact thermal 
resistance of 0.5' C/W max. and 
= 45 C max. 



HL. 
92C5-soeeo 



Fig. 19 — 300-W audio amplifier circuit featuring quasi-compiementary 
92CL- 30443 symmetry with parallel output transistors: fa) basic amplifier 

circuit, (b) power-supply circuit, and fc) protection circuit. 
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Fig. 20 — Typical intermodulation distortion 
as a function of power at 60 Hz 
and 7 kHz with both channels 
driven for 300-W amplifier. 
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Fig. 21 — Typical total harmonic distortion 
as a function of power at 1 kHz, 
both channels driven, for 300-W 
amplifier. 
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POWER TRANSISTORS 


BD643, BD645, BD647, BD649 


8-Ampere N-P-N Darlington Power Transistors 

45-60-80 Volts, 70 Watts 
Gain of 750 at 3 A 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown 
capability 


The RCA-BD643, BD645, BD647, and 
BD649 are monolithic silicon n-p-n 
Darlington transistors designed for low- 
and medium-frequency power applica- 
tions. The high gain of these devices 


makes it possible for them to be driven 
directly from integrated circuits. 

These devices are supplied in the JEDEC 
TO-220AB(VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BD643 BD645 BD647 BD649 


VcBO 45 60 80 100 

VcEo(sus) 45 60 80 100 

''eBO 5 

‘C 8 

•cm 12 

'b 0.15 

Tq < 25“C 62.5 

Tq > 25°C Derate linearly 0.5 

Tstg*Tj ~55to150 

‘‘•’l 


At distances > 1/8 in. (3.17 mm) from case 


for 10 s max. 


235 


V 

V 

V 
A 
A 
A 

W 

W/®C 

»C 


“C 


Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt 
regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 

c 

(FLANGE) 


E 

9ZCS-27SI9 

JEDEC TO-220AB 
(See dimensional outline “S".) 



ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 ®C 
Unless Otherwise Specified 


CHARACTERISTIC 


'EBP 

V(BR)CE0 

V(BR)CB0 

V(BR)^B0 


Vbe 


VcE(sat) 

Ib = 12 mA 


TEST CONDITIONS 

CUR- 

VOLTAGE RENT 

V dc A dc 


RENT BD643 
Adc 


BD645 UNITS 



VcB 

VCE 

Vbe 

•c 

Min. 

Max. 

Min. 

Max. 

'CEO 


20 1 
30 



— 

0.5 



0.5 

•CBO 

45 

60 






0.2 

a 

— 

0.2 

Tq = 100»C 

45 

60 




— 

2 

— 

2 



O.ia, 

45 1 

— 

60 

0.005 

45 

— 

60 


5 


5 



■HI 


0 . 5 a 

3 a 

6a 

1500b 

750 

750b 

B 

1500b 

750 

750b 

3 a 

— 


— 

3 a 

- 

z 

- 

3 

L 3 

1 

10b 

1 1 

1 

10b 



RESISTANCE VALUES 
ARE TYPICAL 


92C5-20691R3 

Fig. 1 —Schematic diagram for ail types. 
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CASE TEMPERATURE (Tc)-*C 


Pulsed; pulse duration = 200 fiS, duty factor = 1%. 


Typical value. 


Fig. 2— Derating curve for all types. 
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POWER TRANSISTORS 


BD643, BD645, BD647, BD649 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 ®C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS { 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUR- 

RENT 

Adc 

BD647 

BD649 

VcB 

VCE 

PH 

*C 

Min. 

U5JI 

Min. 

^^3 

'CEO 


40 

50 

■ 

■ 

H 

0.5 

H 

m 

mA 

•CBO 

80 

100 
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II 

O 
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a Pulsed; pulse duration = 200 fis, duty factor = 1%. b Typical value. 
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92CM- 32695 

Fig. 3— Maximum operating area for all types. 
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POWER TRANSISTORS 


BD750, BD751 Series 


Silicon Transistors for 
80- and 100-Watt 
Full-Complementary- 
Symmetry Audio Amplifiers 


Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ fj=4 MHz min. 

■ High gain at high current 


The RCA-BD750 Series and BD751 Series 
types are p-n-p and n-p-n ballasted 
epitaxial-base silicon transistors, 
respectively. The corresponding types in 
these series form complementary p-n-p/ 


n-p-n pairs that are especially suited for 
audio-output applications. 

These transistors are supplied in the 
JEDEC TO-204MA steel hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



•BD750 

• BD750A 

•BD750B 

•BD750C 


BD751 

BD751A 

BD751B 

BD751C 

VCBO 

100 

130 

110 

140 

VCEO 

90 

120 

100 

130 

VCER (RbE=100 LI) 

100 

130 

110 

140 


VebO 5 V 

IC 20 A 

IB 5 A 

Pt; 

AtTc<25°C 200 200 250 250 W 

At Tq > 25° C See Figs. 1 and 2 

TgtQi Tj . .. .. — ~65 to ~i'200 II ii II ■■ ■■ °C 

Tl: 


At distances > 1/32 in. (0.8 mm) 


from case for 10 s max. 


230 


°C 


•For p-n-p devices, voltage and current values are negative. 



COLL E CTOR -TO - EM 1 TT E R VO LTAG E ( V^ e1 


^ 6 8,000 
92CM-32998 


Fig. 1 — Maximum operating areas for all types. 



JEDEC TO-204MA 
(See dimensional outline “A".) 


Typical Performance Data for 100-W 
Audio Amplifiers 
(4 Ohms and 8 Ohms) 

Measured at a line voltage of 220 V, 
Ta= 25°C, and a frequency of 1 kHz, 
unless otherwise specified. 

Rated Power 100 W 100 W 

Load Impedance 4H 80 

Sensitivity 530 mV 750 mV 

Input Impedance 10 KO 10 KO 

Slew Rate 25V/ps 25V/ps 

Frequency Response See Fig. 3 

Square Wave Response . . See Fig. 5 
Total Harmonic Distortion See Fig. 4 


Table I - Main Modifications 
For an 80-W Amplifier 



4 n 

8 n 

Units 

Vs 

70 

94 

V 

Qio 

BD751 

BD751A 


Qii 

BD750 

BD750B 


R26-R27 

56 

75 

n 

Q 8 .Q 9 .QlO.Qll 

Heatsink 

1.5 

1.5 

®c/w 

^cutout 

95 

95 



Load and Power Output vs. Types 


Load 
4 0 
8 O 


Pout=80 W 
BD750/751 
BD750A/751A 


Pout=100 W 

BD750B/751B 

BD750C/751C 
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POWER TRANSISTORS 


BD750, BD751 Series 


ELECTRICAL CHARACTERISTICS, At Case Temperature {Tc)=25°C 




LIMITS^ j 


CHARAC- 

TEST CONDITIONS 

BD750* I 

BD750A* 1 

BD750B* 1 

BD750C*! 

UNITS 









TERISTIC 


BD751 

BD751A I 

BD751B j 

BD751C 




UJJS 





1^3 

Cjjj 

Ujjj 


•CER 

VCE=VcEO max., 

■■ 

B 


B 

g 

B 

gi 

B 


RBE=100n 


■■ 


■■ 




■■ 


'CEO 

VCE=VcEO max. -20 V 

— 

n 



B1 

D 

B 

B 

mA 

'ebo 

Veb=5 V 

— 

1 

- 

1 

- 

1 

- 

1 


VCEO 

IC=0.2 A 

gini 

— 


— 

KB!SI 

— 


— 

V 

VCER 

IC=0.2 A;Rbe=100 0 

100 

— 

130 

- 

110 

— 


— 

fT 

IC=1 A; VcE=10 V 

4 

— 

4 

— 

4 

— 

4 

— 

12031 

hPE 



a 

25 


B 

- 

B 





Mim 

— 


B 

60 

B 

B 


VcE(sat) 


H 

— 

B 

B 

B 

- 

B 

B 




1.5 

B 

B 

B 

1.5 

B 

mM 

V 

VBE(sat) 

IC=5 A; Ib=0.5 A 


M 

B 

2 

B 


B 

B 


IC=7.5 A; Ib=0.75 A 


bb 

IB 

— 

B 

B 

B 





B 

— 

IB 

B9 

B 


B 


•s/b 

t=1 sec. 



fl 

— 

1 

6.25 

B 

- 

B 

ImM 



■ 

4.44 

H 


B 

— 

B 





B 


IB 

Bi 

B 


IB 



tFor characteristic curves and test conditions, refer to published data for prototypes 
(RCA Data Bulletin File Nos. 1060 and 1061): RCA 8638 series for BD751 series and 
RCA 9116 series for BD750 series. 

•For p-n-p devices, voltage and current values are negative. 



Fig. 2 — Current derating curve for all types. 
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Fig. 3 — Complete amplifier typical frequency 
response. 
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Fig. 4 — Total harmonic distortion as a function of 
frequency. 


Fig. 5 — 20-kHz square wave output waveform. 






















POWER TRANSISTORS 


BD750, BD751 Series 




PARTS LIST 

(4-ohm and 8-ohm loads) 


Parts 

4-Ohm Load 

8-Ohm Load 

R1 

10 K 

10 K 

R2 

1 

1 

R3 

1 K 

1 K 

R4 

220 

220 

R5 (note 6) 

Potentiometer, 

Potentiometer, 


10 K 

10 K 

R6 

8 K2 

8 K 2 

R7 

1 K - 1W 

1 K 8 - 1W 

R8 

1 K- 1W 

1 K8-1W 

R9 

1 K8 

1 K 8 

R10 

2 K 2 

2 K 2 

R11 

1 K 8 

1 K 8 

R12 

220 

220 

R13 

4 K7 

1 K 8 

R14 

820 

820 

R15 

820 

820 

R16 

4 K7 

1 K 8 

R17 

39 K 

39 K 

R18 

47 

47 

R19 

47 

47 

R20 

390 

1 K 

R21 

56 

56 

R22 (note 5) 

Potentiometer, 

Potentiometer, 


1 K 

1 K 

R23 

100 

100 

R24 

100 

100 

R25 

3 K9 - 1W 

8K2-1W 

R26 

50 

68 

R27 

50 

68 

R28 

3 K9 - 1W 

8 K 2 - 1W 

R29 

180 

470 

R30 

180 

470 

R31 

100 

100 

R32 

0.27 - 7W 

0.68 - 7W 

R33 

0.27 - 7W 

0.68 - 7W 


Parts 

4-Ohm Load 

8-Ohm Load 

R34 

4.7 - 1W 

10 - 1W 

C1 

100 pF 

100 pF 

C2 

0.47 /xF - 50V 

0.47 fiF - 50V 

C3 

0.47 mF - 50V 

0.47 piF - 50V 

C4 

12 pF 

12 pF 

C5 

100 pF 

100 pF 

C6 

22 nf - 25V 

22 (xF - 25V 

C7 

22 nF - 25V 

22 nF - 25V 

C8 

10 nF 

10 nF 

C11 

3.9 nF 

3.9 nF 

Cl 2 

3.9 nF 

3.9 nF 

D1 

Zener 15V 

Zener 15V 

D2 

Zener 15V 

Zener 15V 

D3 

1N4148 

1N4148 

D4 

1N4148 

1N4148 

Q1 (note 2) 

RCA1A10 

RCA1A10 

Q2 (note 2) 

RCA1A11 

RCA1A11 

Q3 (note 3) 

RCA1A18 

RCA1A18 

Q4 

2N5323 

2N5323 

Q5 

2N5321 

2N5321 

Q6 

RCA1A18 

RCA1A18 

Q7 

RCA1A19 

RCA1A19 

Q8 (note 4) 

RCA1C03 

RCA1C12 

Q9 (note 4) 

RCA1C04 

RCA1C13 

QIO (note 4) 

BD751B 

BD751C 

Q11 (note 4) 

BD750B 

BD750C 

Q12 (note 2) 

RCA1A11 

RCA1A11 

Q13 (note 2) 

RCA1A10 

RCA1A10 

A1 

CA3100 

CA3100 

FI 

4 A 

3 A 

F2 

4 A 

3 A 

L1 

2 /uH 

4 mH 

V 

39 V 

52 V 


NOTES: 

1. All resistors are non-inductive. 

2. Mount each device on heat sink of 30 cm2 min, area. 

3. Mount on same heat sink as driver and output devices Qs, Qg, Qio. and Qn. 

4. Provide heat sink of approx. 1.2°C/W per output device with a 
contact thermal resistance of 0.4° C/W and 7^=45“ C max. 

95° C thermal cutout attached to heat sink of output devices. 

5. Adjust to get a quiescent current of 200 mA. 

6. Adjust to getO-V output with 0-V input signal. 

Fig. 6 — 100- W audio amplifier (dc coupled). 
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POWER TRANSISTORS 


BD795, BD796, BD797, BD798, BD799, BD800, BD801, BD802 


Epitaxial-Base, Silicon N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 


Features: 

M Low saturation voltages 
m VERSAWATT package 
m Complementary n-p-n and p-n-p types 

■ Thermal-cycling ratings 

■ Maximum safe-area-of-operation curves 
specified for do operation 


The RCA-BD795, BD797, BD799, and 
BD801 n-p-n transistors and their p-n-p 
complements BD796, BD798, BD800, and 
BD802, respectively, are epitaxial-base 
silicon types intended for a wide variety 
of medium-power switching and amplifier 
applications, such as series and shunt 


regulators and driver and output stages of 
high-fidelity amplifiers. 

These transistors are supplied In the 
JEDEC TO-220AB (VERSAWATT) plastic 
package. * 


MAXIMUM RATINGS, Absolute-Maximum Values: 

N-PN BD795 BD797 BD799 BD801 
P-N P BD796* BD798* BD800* BD802® 

VcBO 45 60 80 100 

VcEO(sus) 45 60 80 100 

'^EBO 5 

'C 8 

'b 3 

Pj 

Tc<25«C 65 

Tq> 25“C Derate Linearly 0.522 

Tstg.Tj -55 to 150 

Tl 

At distances >1/8 in. (3.17 mm) from 

case for 10 s max 235 

• For p-n-p devices, voltage and current values are negative. 


V 

V 

V 
A 
A 

W 

W/«C 

«C 



92CM-32796 


Fig. 1— Maximum operating areas for all types. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


(See dimensional outline “S”.) 


percentage of rated current at specified voltage 
» S ul 8 K 8 

: 


; 

Us 

0 

2S 50 75 100 125 ISO 175 200 


CASE temperature IT^I— *C 

92CS-22S43 

Fig. 2— Current derating curves for all types. 



Fig. 3— Normalized dc-beta characteristics 
for all types. 
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POWER TRANSISTORS 


BD795, BD796, BD797, BD798, BD799, BD800, BD801, BD802 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25 “C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD799 

B0800* 

BD801 

BD802a 

VcB 

VCE 

Vbe 

•c 

■b 

Min. 

Max. 

Min. 

Max. 

>CBO 

80 

100 





— 

0.1 

— 

0.1 

mA 

•ebo 



-5 

0 


- 

1 

- 

1 

VCE0'» 




O.ia 

0 

80 

— 

100 


V 

hpE 


2 

2 


ia 

3a 


30 

15 


30 

15 



Vbe(ON) 


2 


3a 


— 

1.6 

— 

1.6 

V 

VcE(sat) 




3a 

0.3 

— 

1 

— 

1 

fj f = 1MHz 


10 


0.25 


3 

— 

3 

— 

MHz 

R0JC 






— 

1.92 

— 

1.92 

“C/W 


8 Pulsed; Pulse duration = 300 /iS, duty factor = 1.8%. 

^ CAUTION: The sustaining voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 
• For p-n-p devices, voltage and current values are negative. 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25^C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD795 

BD796® 

BD797 

BD798® 

VcB 

VCE 

Vbe 

'c 

>B 

Min. 

Max. 

Min. 

Max. 

'CBO 

45 

60 





— 

0.1 

— 

0.1 

mA 

•ebo 



—5 

0 


— 

1 

— 

1 

VCEO** 




O.ia 

0 

45 

— 

60 

— 

V 

hpE 


2 

2 


ia 

3a 


40 

25 

— 

40 . 
25 

— 


Vbe(ON) 


2 


3a 


— 

1.6 

— 

1.6 

V 

VcE(sat) 




3a 

0.3 

— 

1 

— 

1 

fj f = 1MHz 


10 


0.25 


3 

— 

3 

— 

MHz 

R0JC 






— 

1.92 

- 

1.92 

“C/W 


^ Pulsed; Pulse duration = 300 jis, duty factor = 1.8%. 

** CAUTION: The sustaining voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 
• For p-n-p devices, voltage and current values are negative. 



Fig. 4 — Typical "on” voltage characteristics 
for all types. 



Fig. 5— Typical thermal-response charac- 
teristics for all types. 
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POWER TRANSISTORS 


BD895, BD895A, BD897, BD897A BD899, BD899A, BD901 


8-Ampere N-P-N Darlington Power Transistors 


45-60-80-1 00- Volts, 70 Watts 

Gain of 750 at 4 A 
(BD895A, BD897A, BD899A) 
Gain of 750 at 3 A 
(BD895, BD897, BD899, BD901) 


The RCA-BD895, BD895A, BD897, 
BD897A, BD899, BD899A, and BD901 are 
monolithic silicon n-p-n Darlington tran- 
sistors designed for low- and medium- 
frequency power applications. The high 
gain of these devices makes it possible 


for them to be driven directly from 
Integrated circuits. 

These devices are supplied In the JEDEC 
TO-220AB (VERSAWATT) plastic package. 


Features: 

■ Operated from 1C without predriver 

■ Low Leakage at high temperature 

■ High reverse second-breakdown 
capability 

Applications: 

■ Power Switching 

■ Hammer drivers 

■ Series and shunt 
regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO - ■ • • 
Vebo ■ • • • 



Tq<25“C 


Tc>25°C 

^stg>^J 

Tl 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max 


BD895 

BD897 

B0899 

B0901 


BD895A 

BD897A 

BD899A 

— 


45 

60 

80 

100 

V 

45* 

60 

80 

100 

V 


5 V 

8 A 

0.1 A 


70 ^ W 

Derate linearly 0.66 W/»C 

- —65 to 150 ^ ®C 


235 : OC 


I CASE TEMPERATURE(Tc)«25*C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



’10 ‘ " 100 
COLLECTOR-TO- EMITTER VOLTAGE (Vcgl-V 

92CS-32690 

Fig. 1— Maximum operating areas for all types. 


c 

(FLANGE) 



92CS-275I9 


JEDEC TO-220AB 
(See dimensional outline “S”.) 



Fig. 2— Schematic diagram for ali types. 



Fig. 3— Derating curve for all types. 
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POWER TRANSISTORS 


BD895, BD895A, BD897, BD897A BD899, BD899A, BD901 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq = 25‘*C Unless 
Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD 

BD 

895 

895A 

BD897 

BD897A 

VcB 

VCE 

UJ 

CD 

> 

!c 


Min. 

Max. 

Min. 

Max. 

'CEO 


20 

30 



0 

0 

— 

500 

— 

500 

pA 

■CBO 

45 

60 





— 

0.2 

— 

0.2 

mA 

O 

o 

o 

II 

45 

60 





— 

2 

— 

2 

■ebo 



—5 

0 


— 

2 

— 

2 

VcEO(sus) 




O.ia 

0 

45 

— 

60 

— 

V 

hpE BD895.BD897 


3 


3a 


750 

— 

750 

— 


BD895A.BD897A 


3 


4a 


750 

— 

750 

— 

Vbe BD895.BD897 


3 


3a 


— 

2.5 

— 

2.5 

V 

BD895A.BD897A 


3 


4a 


— 

2.5 

— 

2.5 

VQE(sat) BD895 
BD897 




3a 

0.012 

— 

2.5 

— 

2.5 

BD895A,BD897A 




4a 

0.016 

— 

2.8 

— 

2.8 

hfe 

f = 1 MHz 


3 


3 


1 

- 

1 

- 


fejc 






- 

1.78 

- 

1.78 

°c/w 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq = 25 "C Unless 
Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUP 
A 

RENT 

dc 

BD899 

BD899A 

BD901 

EHi 

VcE 

EHi 

■a 

'b 




Max. 

'CEO 

■ 

40 

50 

■ 

■ 

0 

0 

B 

500 

B 

500 

mA 

■CBO 

80 

100 





B 

0.2 

— 

0.2 

mA 

Tc = 100°C 

80 

100 





B 

2 

B 

2 

•ebo 




0 


- 

2 

— 

2 

VCEO(sus) 



B 

OH 

0 

BB 

- 

100 

- 

V 

hpE BD899.BD901 


KB 


K3 


BSTil 

— 


— 

Bl 

BD899A only 


3 


■a 


WEM 

_ 

— 

— 

Vbe BD899,BD901 


3 


m 


— 

2.5 

— 

2.5 

1 

BD899A only 


3 


Ka 


— 

WBm 

— 

— 

VcE(sat) BD899 
BD901 




3a 

0.012 

B 

2.5 

— 

2.5 

BD899A only 




■a 

0.016 

— 

2.8 

— 

- 

hfe 

f = 1 MHz 


3 


3a 


1 

- 

1 



R0JC 






- 

1.78 

- 

1.78 

»C/W 


« Pulsed: Pulse duration = 300 ^s, duty factor = 1.8%. 
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POWER TRANSISTORS 


BDX10,BDX13,BDX23 


Hometaxial-Base, High-Power 
Silicon N-P-N Transistors 

Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 


The RCA-BDX10, BDX13, and BDX23 are 
silicon n-p-n transistors intended fora wide 
variety of high-power applications. The 
hometaxial-base construction of these 
devices renders them highly resistant to 
second breakdown: for example, the 


BDX10 can withstand an Is/b current of 
1 .95 amperes (min.) at a VcEO of up to 60 
volts. 

All these transistors are supplied In the 
steel JEDEC TO-204MA hermetic package. 


Features: 

■ Maximum safe-area- of -operation curves 

■ Low saturation voltages 

m High dissipation capability 
m Thermal-cycling rating curves 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

m Power-switching circuits 
m Solenoid drivers 
m Low-frequency inverters 


MAXIMUM RATINGS, Absolute-Maximum Values: 



BDX10 

BDX13 

BDX23 


VCBO 

100 

50 

- 

V 

VcER(sus) 





Rbe=ioo n 

70 

— 

95 

V 

VcEO(sus) 

60 

40 

— 

V 

VCEV 





VbE=-1-5 V 

90 

50 

— 

V 

vebo 

7 

5 

7 

V 

<c 

15 

15 

15 

A 

'B- 

7 

7 

7 

A 

Pt 





< 25° C 

117 

117 

117 

W 

> 25°C 


, Derate linearly to 200 , 


°C 

T I > Tstg 


-65 to +200 


°C 

Tl: 





During soldering, at distances 





1/32 in. (0.8 mm) from seating 





plane for 10 s max 




°C 



92CM-33590 

Fig. 1 - Maximum operating areas for BDX10. 


TERMINAL DESIGNATIONS 


JEDEC TO-204MA 
(See dimensional outline “A”.) 




92CS-20850 


Fig. 2 - Thermal-cycling rating chart for BDX10. 



Fig. 3 - Typical gain-bandwidth product for all 
types. 
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POWER TRANSISTORS 


BDX10, BDX13, BDX23 


ELECTRICAL CHARACTERISTICS, Tc=25°C Unless Otherwise Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 

Adc 

BDX10 

BDX13 

BDX23 

PSi 

BHl 

E9 

m 

EH 

E2B 


!E3S 


ESS 

ICEO 

30 



0 


0.7 

- 

- 

- 

- 


ICEX 

40 

100 

H 

■ 

■ 

H 

■ 

B 

B 

B 

B 

ICER (100 

85 





— 


— 

- 

0.5 

ICEX 

Tc=150“C 

40 

100 

H 

■ 

■ 

■ 

30 

B 

10 

B 

B 

Iebo 

■ 

1 

■ 

1 


■ 

B 


B 


V(BR)CBO 



0.1 


— 

— 

50 

— 

— 

— 

V 

V(BR)CEV 


-1.5 

0.1 


— 

— 

50 

— 

— 

— 


■ 

■ 

D 

■ 

B 

B 

B 

B 

B 

B 

VcEO(sus) 



0.2® 

0 

60 


40 




VcER(sus) 
Rbe=ioo a 

■ 

■ 


■ 

B 

B 

B 

B 

IQ 

B 

VcEV(sus) 


-1.5 

0.1® 


'90 


- 

- 

- 


hpE* 

i 

■ 

43 

8® 

10® 

1 

Mil 

i 

15 

60 

20 


■ 

vbe 

H 

■ 

M 

■ 

1 

B 

■ 

2.2 

■ 

1.5 

V 

VcE(sat) 

. 



43 

83 

103 

43 

0.83 

3.33 

1 

i 

1 

1.5 

1 

■ 

hfe 

f=1 kHz 

4 


1 


15 

120 



- 

- 



4 


1 


800 

— 

— 

— 

— 

— 

kHz 

^hfe 

4 


1 


10 

— 

— 

— 

— 

— 

IS/b 
tp=1 s 
nonrep. 

39 

60 




1.95 

— 

3 

— 

1.95 


A 

R0JC 





— 

1.5 

— 

1.5 

— 

1.5 

°C/W 



0 0.5 I I.5 2 2.5 3 

BASE-TO-EMITTER VOLTAGE (VgE^—V 

92CS-<2307RI 


Fig. 4 - Typical input characteristics for 
BDX10 and BDX13. 



Fig. 5 - Typical dc-beta characteristics for 
BDX10. 


^Pulsed: Pulse duration=300 ns, duty factor=1.8%. 

♦These types can be supplied in four different beta groups in the range hpE=20-250 at Vqe= 4 V and lc=0.5 A®. 
Please contact your local RCA Sales Representative for details. 






Fig. 6 - Typical transfer characteristics for 
BDX10 and BDX13. 


Fig. 7- Typical output characteristics for BDX10. 
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POWER TRANSISTORS 


BDX24 


Hometaxial-Base, Medium- 
Power Silicon N-P-N 
Transistor 


Rugged Devices for Intermediate- 
Power Applications in Industrial 
and Commercial Equipment 

The RCA-BDX24 is a hometaxial-base sili- 
con n-p-n transistor intended for a wide 
variety of medium- to high-power appli- 
cations. The BDX24 is supplied in a steel 
JEDEC TO-213MA hermetic package. 


Applications: 

■ Power-switching circuits 

■ Series- and shunt-regulator driver and 
output stages 

■ High-fidelity amplifiers 

■ Solenoid drivers 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BDX24 

VcBO 50 V 

VcEO 40 V 

Vbe=-1-5V 50 V 

^EBO 5 V 

Ir 4 A 

iB 

Pt-. 

Tq <25®C 29 W 

T(3>25°C derate linearly to 200° C 

Tstg.Tj -65to*200 °C 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane 

for 10 s max 235 °C 



4 6 8|o 2 4 6 8,00 

COLLECTOR-TO-EMITTER VOLTAGE 


92CM- 33584 


Fig. 1 - Maximum operating area. 


Features: 

■ Maximum safe-area-of-operation curves 
for dc and pulse operation 

■ Vq^\/{sus) = 50 V min 

■ Low saturation voltage: VQ^{sat) = 1.5 V 
at Iq = 1.5 a 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-213MA 


(See dimensional outline “N”.) 



0 25 50 T5 100 125 ISO ITS 200 


CASE TEMPERATURE (Tg) — *C 

92CS-22434 

Fig.2 - Derating curve. 



BASE-TO-EMITTER VOLTAGE (Vggl V 

92CS-B30SRI 

Fig.3 - Typical input characteristics. 
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POWER TRANSISTORS 


BDX24 


ELECTRICAL CHARACTERISTICS, at Case Temperature {Tq) = 25° C 



TEST CONDITIONS 

LIMITS 

UNITS 

v^riMiiMv^ 1 cnio i lo 

Min. 

Max. 

'CBO 

Vqb= 30 V 

— 

1 

mA 

(Ie = 0) 

Vqb = 30 V,Tq = 150°C 

— 

5 

'ebo 
( lc = 0) 

Veb = 5V 

— 

5 

mA 

VcBO 
(Ie = 0) 

'C = 50 mA 

50 



V 

Vqeo(sus) 

(Ib = 0) 

Iq = 0.1 ^2 A 

40 

— 

V 

Vqeq(sus) 

(Vbe = -1-5 V) 

Iq = 0.05 1 A 

50 


V 

VQE(sat) 

Iq = 1.5 A.Ib = 0.15 A 

— 

1.5 

V 

Vbe* 

Iq = 1.5 A.Vqe = 4 V 

— 

2.2 

V 

hpE^ 

Iq = 1.5 A.Vqe = 4 V 

25 

100 


•^FEl/*^FE2 

Iq = 100 mA.VQE = 4 V 

— 

1.6 


'S/b 

Vqe = 40 V,Iq = 725 mA 

1 

— 

s 


•Pulsed: pulse duration = 300 /js, duty factor = 1.5%. 


^^The BDX24 can be supplied in four different beta groups as follows: 

GR. 4— hpE = 20—50 at Iq = 100 mA. Vq^ = 4 V 

GR. 5— hpE = 35—75 at l^ = 100 mA, Vq^ = 4 V 

GR. 6— hpp = 60—145 at Iq = 100 mA, Vq^ = 4 V 

GR. 7-hpE = 120—250 at Iq = 100 mA, Vq£ = 4 V 

Please contact your local RCA Sales Representative for details. 



92CS-I234IRI 

Fig. 4 - Typical gain-bandwidth product. 



BASE-TO-EMITTER VOLTAGE (Vg^) V 


92CS-I2325RI 

Fig.5 - Typical transfer characteristics. 
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Fig. 6 - Typical dc beta characteristics. 
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BASE-TO-EMITTER VOLTAGE <Vop)-V 

92CS-207I3 


Fig. 7 - Reverse-bias second-breakdown 
characteristics. 
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POWER TRANSISTORS 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D, 

BDX34, BDX34A, BDX34B, BDX34C 

10-Ampere N-P-N and P-N-P Darlington 

TrSinQIQt^rQ " low leakage at high temperature 

■ V# WW ^IllCillwIOliWlW ■ High reverse second-breakdown cap: 


40-60-80-100-120 Volts, 70 Watts 


Gain of 750 at 4 A (BDX33, BDX33A, BDX34, BDX34A) 


Gain of 750 at 3 A (BDX33B, BDX33C, BDX33D, BDX34B, BDX34C) 


These RCA devices are monolithic silicon 
n-p-n and p-n-p Darlington transistors de- 
signed for low- and medium-frequency power 
applications. The high gain of these devices 
makes it possible for them to be driven 
directly from integrated circuits. The BDX33, 
BDX33A, BDX33B, and BDX33C n-p-n 

MAXIMUM RATINGS, Absolut-Maximum Values: 


COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER VOLTAGE: 

With external bese-to-emitter resistance (RbE^ ~ lOOn, sustaining 

With bese open, sustaining 

With base reverse-biased Vbe" -1-5 V 

EMITTER-TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C 

At cate temperatures above 2S°C 

TEMPERATURE RANGE: 

Storage and Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 

At distances > 1/8 in. (3.17 mm) from case for 10 s max 


transistors are complementary to the BDX34, 
BDX34A, BDX34B, and BDX34C p-n-p 
devices. 

All these transistors are supplied in the 
JEDEC TO-220AB package. 


BDX33 BOX33A BDX338 BDX33C BDX33D 
BDX34 BDX34A BDX34B BDX34C* 

VcBO 45 60 80 100 120 V 


Vcer(su«) 45 

VcBo1*“*1 45 

VcEX<*“»> 45 

VeBO 5 

IC 10 

IB 0.25 

Pt 

70 


60 


5 

10 

0.25 


80 100 120 V 

80 100 120 V 

80 100 120 V 

5 5 5 V 

10 10 10 A 

0.25 0.25 0.25 A 


70 70 70 70 W 

Derate linearly 0.56 W/°C 


-65 to + 150 


°C 


235 


Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


(See dimensional outline "S”.) 


* For p n p devices, voltage and currant values are negative. 



COLLECTOR-TO-EMITTER VOLTAGE (VcE>— V 


92CS-29309RI 

Fig. 1 — Maximum operating areas for 
BDX33series types. 



n 60 100 

collector-to-emitter voltage (vce)— V 


92CS-29310 

Fig. 2 — Maximum operating areas for 
BDX34-series types. 
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POWER TRANSISTORS 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D, 
BDX34, BDX34A, BDX34B, BDX34C 


ELECTRICAL CHARACTERISTICS, A f Case Temperature {Tq)= 2^C Unless Otherwise Specified 



TEST CONDITIONS^ 

LIMITS 


SYMBOL 

VOLTAGE 

CURRENT 

BDX33 

BDX33A 

BDX33B 

BDX33C 

BDX33D 

UNITS 


V dc 


A dc 

BDX34^ 

BDX34A^ 

BDX34B^ 

BDX34C^ 




VcB 

Ul 

u 

> 

UJ 

ffi 

> 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 




60 



0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.5 


'CEO 


50 



0 

- 

- 

- 

- 

- 

- 

- 

0.5 

- 

- 


With base open 


40 



0 

- 

- 

- 

- 

- 

0.5 

- 

- 

- 

- 



30 



0 

- 

- 

- 

0.5 

- 

- 

— 

- 

— 

— 




20 



0 

- 

0.5 

- 

- 

- 

- 

- 

- 

- 

- 




60 



0 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

10 


'CEO 


50 



0 

- 

- 

- 

- 

- 

- 

- 

10 

- 

- 


Tc= 100°C 


40 



0 

- 


- 

- 

- 

10 

- 

- 

- 

- 




30 



0 

- 

- 

_ 

10 

- 

- 

- 

- 

- 

- 




20 



0 

- 

10 

- 

- 

- 

- 

- 

- 

- 

- 

mA 


120 

100 





- 

- 

- 

- 

- 

- 

- 

1 

- 

1 

'CBO 

80 

60 

45 





- 

- 

- 

- 

- 

1 

- 


- 

- 







- 

1 

- 

- 

- 

- 

- 

- 

- 

- 



120 





- 

- 

- 

- 

- 

- 

- 

- 

- 

5 


'CBO 

100 





- 

- 

- 

- 

- 

- 

- 

5 

- 

- 


Tc= 100°C 

80 





- 

- 

- 

- 

- 

5 


- 

- 

- 


60 





— 

— 

— 

5 

— 

— 

— 

— 

— 

— 



45 





- 

5 

- 

- 

- 

- 

- 

- 

- 

- 


'ebo 



-5 

0 


- 

10 

- 

10 

- 

10 

- 

10 

- 

10 

mA 





0.1® 

0 

- 

- 

- 

- 

- 

- 

- 

- 

120 

- 






0.1® 

0 

- 

- 

- 

- 

- 

- 

100 

- 

- 

- 






0.1® 

0 

45 


60 

- 

80 

- 

- 

- 

- 

— 


Vcer(sus) 

(Rbe) = loon 




odd 


45 


60 


80 

- 

100 

~ 

120 


V 




-1.5 

0.1® 


_ 

_ 

_ 

_ 

_ 

_■ 

_ 

_ 

120 

- 





-1.5 

0.1® 


- 

- 

- 


- 

- 

100 

- 

- 

- 





-1.5 

0.1® 


45 

- 

60 


80 

- 

- 

- 

- 





3 


3P 


_ 

_ 

_ 

_ 

750 

_ 

750 

_ 

750 

_ 


^^FE 


3 


4® 


750 

- 

750 

- 

- 

- 

- 

- 

- 

- 




3 


3® 


_ 

_ 

_ 

_ 

_ 

2.5 

_ 

2.5 

_ 

2.5 


Vbe 


3 


4® 


- 

2.5 

- 

2.5 

- 

_ 

- 

- 

- 

- 

V 

VcE(sat) 




3® 

0.006 






2.5 


2.5 


2.5 

V 




4® 

0.008 

- 

2.5 

- 

2.5 

- 


- 


- 


Vp 




8 


- 

4 

- 

4 

- 

4 

- 

4 

- 

4 

V 

^fe 


5 


1 


1000 


1000 


1000 


1000 


1000 



f = 1 kHz 



















5' 


1 


20 


20 


20 


20 


20 



f = 1.0 MHz 































Rbe “ ioof2 

L = 12 mH, types 

















BDX33 types 



1.5 

4.5 


120 

- 

120 

- 

120 

- 

120 

- 

120 

1 


L = 3 mH, 
















mJ 

BDX34 types 



1.5 

4.5 


30 

- 

30 

- 

30 

- 

30 

- 

30 

- 


*S/b 

















tp = 0.5 s nonrep. 


25 




2.8 

- 

2.8 

- 

2.8 

- 

2.8 

- 

2.8 

- 


BDX33 types 


36 




1 

- 

1 

- 

1 

- 

1 

- 

1 

- 


BOX 34 types 


-20 




-3.5 

_ 

-3.5 

_ 

-3.5 

_ 

-3.5 

_ 

-3.5 

- 

A 



-33 




-1 

- 

-1 

“ 1 

-1 

- 

-1 

- 

-1 

- 


R0JC 






- 

1.78 

- 

1.78 

- 

1.78 

- 

1.78 

- 

1.78 

°C/W 


^ For p-n-p devices, voltage and current values are negative. 

“ Pulsed: Pulse duration = 300 ps, duty factor = 1.8% 

Es/b is defined as the energy at which second breakdown occurs under specified reverse bias conditions. 
Es/b = 1/2LI^ where L is a series load or leakage inductance and I is the peak collector current. 
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POWER TRANSISTORS 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D, 
BDX34, BDX34A, BDX34B, BDX34C 



92CS-22MI 

Fig. 3 — Thermal-cycling rating chart for 
all types. 



Fig. 4 — Typical dc-beta characteristics for 
BDX33-series types. 



Fig. 5 — Typical dc-beta characteristics for 
BDX34-series types. 





Fig. 6 — Typical transfer characteristics for 
BDX33-series types. 



92CS-20872 


Fig. 9 — Typical transfer characteristics for 
BDX34-series types. 



Fig. 12 — Typical small-signal gain for 
BDX33-series types. 



characteristics for BDX33-series 
types. 



Fig. 10— Typical saturated switching-time 
characteristics for BDX34-series 
types. 



92CS- 20700 


Fig. 13 — Typical input characteristics for 
BDX33-series types. 



92CS- 20874 


Fig. 8 — Typical saturation characteristics for 
BDX34-series types. 



Fig. 11 — Typical saturation characteristics for 
BDX33-series types. 



COtLECTOR-TO-EMITTER VOLTAGE (VcE»-V 


Fig. 14 — Typical output characteristics for 
BDX33-series types. 


350 






POWER TRANSISTORS 

BDX33, BDX33A, BDX33B, BDX33C, BDX33D, 
BDX34, BDX34A, BDX34B, BDX34C 



Fig. 15— Typical small-signal gain for 
BDX34-series types. 


Fig. 16 — Typical input characteristics for 
BDX34-series types. 


Fig. 17 — Typical output characteristics for 
BDX34-series types. 
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POWER TRANSISTORS 


BDX53, BDX53A, BDX53B, BDX53C 

8-Ampere N-P-N Darlington 
Power Transistors 

45-60-80-1 00 Volts, 60 Watts 
Gain of 750 at 3 A 


The RCA-BDX53, BDX53A, BDX53B, and 
BDX53C monolithic silicon Darlington 
transistors are designed for iow- and 
medium-frequency power applications. 
The high gain of these devices makes it 
possible for them to be driven directly 
from Integrated circuits. 



Fig. 1— Schematic diagram for ail types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BDX53 BDX53A BDX53B BDX53C 


VCBO 

45 60 80 

100 

V 

VcEO(sus) 

45 60 80 

100 

V 

vebo 

5 


V 

ic 

8 


A 


0.2 


A 

Pr 

Tc<25°C 

60 


W 

Tc>25»C 

Derate linearly 0.48 


W/«C 

Tstg.Tj 

-65 to +150 


“C 

' L 

At distances ^1/18 in. (3.17 mm) from case 

for 10 s max 

235 


°C 



Fig. 2— Maximum operating areas for all types. 


Features: 

m Operates from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown 
capability 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



92CS-275I9 


JEDEC TO-220AB 
(See dimensional outline “S".) 



CASE TEMPERATURE ITc)-*C 

92CS-20696RI 

Fig. 3— Derating curve for all types. 


10* bIcOLLECTOR-TO-EMITTER VOLTAGE( Vce)- 3 V 
6 CASE TEMPERATURE (Tp )• 25*C 

^ ‘I — ^ PhH — I — 



: 


1 [ ][r '['Tii i 

° ' COLLECTOR CURRENT (Xc)-A 

Fig. 4— Typical dc-beta characteristics for all 
types. 
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POWER TRANSISTORS 


BDX53, BDX53A, BDX53B, BDX53C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25"C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 


VOLTAGE 

Vdc 

CURRENT 

Adc 

BDX53 


VcB 

VcE 

Vbe 

•c 

IB 

Min. 




'CEO 


22 

30 



H 

H 

500 

— 

Mam 


•CBO 






H 


I 


lEBO 



Bi 

0 



S 

— 

IDI 

mA 

I&2SBQHHH 





0 

mm 

— 

wrm 

— 

V 

hPE 


3 


■a 



— 

mgji 

— 


VBE(sat) 




kb 

PlilFl 

— 


— 

K2JI 

■ 

VcE(sat) 




3a 

[mipJ 

— 

2 

— 

2 

vf 




m 


2.5c 


2.5c 

1.8 

R0JC 







— 

2.08 

— 

2.08 

“C/W 


a Pulsed; Pulse duration = 300 pis, duty factor = 1.5%. ^ |p value. c Typical value. 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 "C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 








Vdc 


Adc 

BDX53B 

BDX53C 

UNITS 


VcB 

VCE 

Vbe 

•c 

IB 

Min. 

Max. 

Min. 

Max. 


•CEO 


40 



0. 



500 







50 



0 

— 


— 

500 

mA 

•CBO 

80 







200 





100 





— 


_ 

200 


Iebo 



-5 

0 


— 

2 


wm 

mA 

VcEO(sus) 





0 

ESI 

— 

HMti 

— 

HKI 

hPE 


3 


■a 


QQI 

— 


— 

HHi 

VBE(sat) 




isa 


— 


— 


HliH 

VcE(sat) 




3 a 

HBBl 



2 

— 

2 

■1 

vp 




3 b 


— 

1.8 

— 

1.8 

V 




8b 


2.5c 

— 

2.5c 

— 


ReJC 






- 

2.08 

- 

2.08 

°c/w 


® Pulsed: Pulse duration = 300 fiS, duty factor = 1.5%. Ip value. c jypical value. 



Fig. 5— Typical small-signal gain for all types. 



Fig. 6— Typical transfer characteristics for all 
types. 



Fig. 7 — Typical saturation characteristics for 
all types. 



Fig. 8— Typical saturation characteristics for 
all types. 


'°e 

6 

COLLECTOR SUPPLY VOLTAGE (Vrc)-30V 

IB|-Xb 2 hPE -250 

•CASE TEMPERATURE (Tc)«2S*C 











U 


* 

L 
1 8 
^ 6 

4 

2 

0.1 




















— 

■ — 












• CO 

.LECTOR CURRENl 

r (Ic)-a' 


10 


92CS-32260 

Fig. 9— Typical saturated switching-time 
characteristics for all types. 


353 


































POWER TRANSISTORS ; 

BDX83, BDX83A, BDX83B, BDX83C 

15 -Ampere N-P-N Darlington Power Transistors 

40-60-80-100 Volts, 125 Watts Gain of 1000 at 5 Amperes 


The RCA-BDX83, BDX83A, BDX83B, and 
BDX83C are monolithic silicon Darlington 
transistors designed for low- and medium- , 
frequency power applications. The high gain 
of these devices makes it possible for them 
to be driven directly from integrated circuits. 

The BDX83-series types are supplied in the 
JEDEC TO-3 hermetic steel package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BDX83 

^CBC 45 

45 

^EBO 5 

ic 10 

•cm 15 


Tq < 25°C 125 125 125 125 W 

Tq > 25°C Derate linearly at 0.714 W/°C 

,tg, Tj -65 to +200 °C 

At distances ^ 1/32 in. (0.8 mm) 

from seating plane for 10 s max. 235 °C 


Fig. 1 — Schematic diagram for all types. 


•OOg CASE TEMPERATURE (Tc)-25*C 

(CURVES MUST BE DERATED LINEARLY 
6 WITH INCREASE IN TEMPERATURE) 





........... . 




■lllllll 

liiiliSiiSSiiil 

lilli 


:::::::: 

liiiiiiiiiiili:! 

HS 

(MAX)* 


i 

;;a '!!;!: i?a*. 



Hviifiii:! 




VcEO IMAX) = 80 V ( BDX83B 


VcEO « IOOV(BDX83C) 


Features: 

■ Operates from IC without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators , 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 


JEDEC TO-3 

(See dimensional outline “A".) 


NUMBER OF THERMAL CYCLES 92CS-I99: 

Fig. 3 — Thermal-cycling rating chart for 
all types. 
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POWER TRANSISTORS 


BDX83, BDX83A, BDX83B, BDX83C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDX83 

BDX83A 


^EB 


■a 











0 

_ 

1 

— 

_ 

BBB 






0 

- 

- 

- 

1 

B 


lESH 


-1.5 



_ 

0.5 

_ 

_ 





-1.5 



— 

_ 

- 

0.5 



45 


-1.5 



- 

3 

- 

- 


60 


—1.5 



— 

— 

— 

3 


'ebo 


5 


0 


- 

5 

- 

5 


VcEO<sus) 





0 

IB 

- 

60 

- 

V 


IB 

BB 

■■■ 


BB 


- 

750 

- 


hpE 

B 

^^B 





- 

1000 

- 



H 


199 


19! 


- 

250 

- 






5a 


_ 

2.8 

_ 

2.8 

BBjjB 


B 



lOa 


_ 

4.5 

- 

4.5 

Bi 






O.Oia 

- 

B 

- 

2 

B 





-10 


- 

4 

- 

4 

B 



■■■ 








BBB 





1 


1000 



1000 

— 




mm 








i^imi 

|hfe| 




1 


20 


20 


B 

f = 1 MHz 











ES/b'^ 











L= 12 mH, 



-1.5 

4.5 


120 

- 

120 

- 

mJ 

Rqe = 100 n 











'S/b 

35 





2.2 

- 

- 

- 


t = 1 s, 

50 





- 

- 

0.9 

- 

A 

non rep. 

30 





4.16 

- 

4.16 

- 


^0JC 





i 

- 

1.4 

- 

1.4 

°C/W 


^Pulsed: Pulse duration = 300 ms. duty factor = 1 .8%. 

^Es/b is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. 
= VzLI^ where L is a series load or leakage inductance, and I is the peak collector current. 




Fig. 9 - Typical output characteristic: Fig. 10 - Typical saturation characteristics 

for all types. for all types. 



92CS-Z0694 

Fig. 6 — Minimum values of reverse-bias 
second-break do wn characteristic 
(^S/b^ for all types. 



Fig. 7 — Typical input characteristics 
for all types. 



92CS-I9924RI 


Fig. 8 — Typical transfer characteristics 
for all types. 



Fig. 11 — Typical saturated switching time 
characteristics for all types. 
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POWER TRANSISTORS 

BDX83, BDX83A, BDX83B, BDX83C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25PC Unless Otherwise 
^ecified 


CHARAC- 

TERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BDX83B 

BDX83C 

VCE 

Veb 

Vbe 

*C 

•b 

Min. 

Max. 

Min. 

Max. 

•cEO 

40 

50 




0 

0 

- 

1 

- 

1 

mA 

*CEV 

80 

100 


-1.5 

-1.5 



— 

0.5 

— 

0.5 

Tc = 15QOC 

80 

100 


-1.5 

-1.5 



- 

3 

- 

3 

•ebo 


5 


0 


- 

5 

- 

5 

mA 

^CEO^sds) 




0.1a 

0 

80 

- 

100 

- 

V 

hpE 

3 

3 

3 



ia 

5a 

10a 


750 

1000 

250 

~ 

750 

1000 

250 

- 


VbE 

3 

3 



5a 

10a 


— 

2.8 

4.5 

— 

2.8 

4.5 

V 

VQpIsat) 




5a 

0.01a 

- 

2 

- 

2 

V 

Vf 




-10 


- 

4 

- 

4 

^fe 

f = 1 kHz 

5 



1 


1000 

- 

1000 

- 


hfel 

f = 1 MHz 

5 



1 


20 

- 

20 

- 


Es/b” 

L= 12mH, 
RbE = 100 n 



-1.5 

4.5 


120 

- 

120 

- 

mJ 

's/b 

t = 1 s, 
non rep. 

70 

85 

30 





0.37 

4.16 

- 

0.25 

4.16 

- 

A 







- 

1.4 

- 

1.4 

°C/W 


^Pulsed: Pulse duration = 300 ms, duty factor = 1 .8%. 

^£5/1^ is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. 
Es/b ~ where L is a series load or leakage inductance, and i is the peak collector current. 
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POWER TRANSISTORS 


BDY29 


Hometaxial-Base High-Current Silicon 
N-P-N Transistor , , ,, ,■ , 


Rugged Silicon N-P-N Devices for Applications 
in Industrial and Commercial Equipment 

The RCA-BDY29 is a hometaxial-base silicon, n-p-n transistor 
intended for a wide variety of high-power high-current appli- 
cations. Typical applications for the BDY29 include power- 
switching circuits, audio amplifiers, series- and shunt-regulators, 
driver and output stages, dc-to-dc converters, inverters' and 
solenoid (hammer)/relay driver service. 

The device is supplied in the popular JEDEC TO-3 package. 



NUMBER OF THERMAL CYCLES 


Fig. 1 — Thermal-cycling rating chart. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE V^bo 

COLLECTOR-TO-EMITTER VOLTAGE: 

With -1.5 V (Vbe) ARbe" ''CEX 

With base open '^CEO 

EIAITTER-TO-BASE voltage VgBO 

CONTINUOUS COLLECTOR CURRENT Iq 

PEAK COLLECTOR CURRENT Iqm 


220 

Derate linearly to 200°C 


■ High dissipation capability 

■ High ratings 

■ 15-A specification for hpg and VQp(sat) 

■ Low saturation voltage with high beta 


TERMINAL DESIGNATIONS 



(See dimensional outline “A”, 


ICOLLECTOR-TO-EMITTER VOLTAGEIVce >■ 2' 


— 











POWER TRANSISTORS 


BDY29 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = C Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 


LIMITS 



m^iii 


KM 

EM 


0 

m 



Collector Cutoff Current: 
With emitter open 

•CBO 

100 





- 

■ 


With base-emitter junction reverse-biased 

•CEX 


|[Q|| 

-1.5 



- 


mA 1 

With base-emitter junction reverse-biased 
&Tc= 150“C 

'CEX 

■ 



1 

■ 

■ 



With base open 

•CEO 


60 

jjfm 


D 

B 



Emitter Cutoff Current 

'ebo 



-7 

0 


- 

2 

mA 

DC Forward Current Transfer Ratio 

^FE 

iH 



m 

■ 


iB 

1 

Collector-to-Emitter Sustaining Voltage: 
With base-emitter junction reverse-biased 
(Rbe)= 10012 

VceX<5Us) 

■ 




1 


■ 

With external base-to-emitter resistance 
(Rbe)= 10012 

VcER<5us) 

■ 



IQI 

■ 


■ 

■ 

With base open 

VcEO^^’J*) 




IQI 

B 



■B 

Base-to- Emitter Voltage 

< 

CD 

m 






- 

3.5 


Collector-to-Emitter Saturation Voltage 

VQE(sat) 

■ 

■ 

im 

H 

B 



B3 

Second-Breakdown Collector Current: 
With base forward-biased and 1 -s, 
nonrepetitive pulse 

'S/b” 

■ 

■ 

■ 

■ 

1 


1 

■ 

Second-Breakdown Engergy: 
With base reverse-biased and 
L = 40mH, Rbe= 10012 




- 1.5 

■ 

1 


■ 


Magnitude of Common-Emitter, Small-Signal, 
Short-Circuit, Forward Current Transfer Ratio: 
f = 0.05 MHz 


■ 

■ 

■ 

■ 

1 



1 

Commonr-Emitter, Small-Signal, Short-Circuit, 
Forward Current Transfer Ratio: 
f = 1 kHz 

Hll 

■ 

■ 

■ 

■ 

1 


■ 

■ 

Thermal Resistance: 
Junction-to-Case 

^dJC 

■ 

■ 

■ 

■ 

■ 


m 



®Pulsed; pulse duration = 300 /is, rep. rate = 60 Hz; duty factor < 2%. 

^( 3^5 is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction 
forward biased for transistor operation in the active region. 

*^ 63/13 is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. 

Es/b = 1/2L|2, where L is a series load or leakage inductance and I is the peak collector current. 



92CS-I9506 

Fig. 6 — Typical input characteristics. 



•KS-IS50I 

Fig. 7 — Typical output characteristics. 



92CS-24692 

Fig. 8 — Sustaining voltage I's. base-to-emitter 
resistance. 
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POWER TRANSISTORS 


BDY37 


Hometaxial-Base, High-Current Silicon 
N-P-N Transistor 


Rugged High-Voltage Device for Applications 
in Industrial and Commercial Equipment 


The RCA-BDY 37 is a hometaxial-base silicon n-p-n transistor 
intended for a wide variety of high-voltage high-current 
applications. Typical applications include power-switching 
circuits, audio amplifiers, series- and shunt-regulator driver 


and output stages, dc-to-dc converters, inverters, and solenoid 
(hammer)/relay driver service. The BDY 37 employs the 
popular JEDEC TO-3 package. 


MAXIMUM RATINGS, Alwo/ur«-M«x/mum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER VOLTAGE: 

With bate open 

With reverse bias (V 0 e) of -1.5 V 

EMITTER-TaBASE VOLTAGE 

COLLECTOR CURRENT: 

Continuous 

Peak 

BASE CURRENT: 

Continuous 

Peak 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C 

At case temperatures above 25°C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering); 

At distances^1/32 in. (0.8 mm) from case for 10 s max. 


VCBO 

VcEO 

VCEX 

vebo 

*C 

•cm 


•b 

*bm 

Pt 


160 V 

140 V 

160 V 

7 V 

16 A 

30 A 

4 A 

15 A 

150 W 

Derate hnearly to 200°C 

-65 to +200 °C 

230 OC 


CASE TEMPERATURE (Tc) = 25*C 
(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 



COLLECTOR-TO-EMITTER VOLTAGE (Vf^p)— V 


92CS- 21477 


Fig. 1 — Maximum operating areas. 


Features: 

■ High dissipation capability — 150 W 

■ 8-A specification for hpg, Vb£, and VQp(sat) 

■ — 160 V min. 

■ Low saturation voltage with high beta 


TERMINAL DESIGNATIONS 



JEDEC TO-3 

(See dimensional outline “A".) 



Fig. 2 — Thermal-cycling rating chart. 



Fig. 3 — Typical dc beta characteristics. 



BASe-TO-EKWTTER VOLTAGE fVor)— V 


Fig. 4 — Typical transfer characteristics. 
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POWER TRANSISTORS 


BDY37 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = Urtfess Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

[UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY37 

VcB 

UJ 

Veb 

Vbe 

•c 

•e 

'b 

Min. 

Max. 

Collector-Cutoff Current; 
With emitter open 

'CBO 

140 





0 


- 

2 

mA 

With base-emitter junction 
reverse-biased 

•CEX 


140 


-1.5 




- 

2 

mA 

With base-emitter junction 
reverse-biased and Tq = 1 50°C 

'CEX 


140 


-1.5 




- 

10 

mA 

With base open 

•cEO 


120 





0 

- 

10 

mA 

Emitter-Cutoff Current 

•ebo 



7 


0 



- 

5 

mA 

DC ForwarcKJurrent Transfer Ratio 

*^FE 


4 



8* 



15 

60 


Collector-to-Emitter Sustaining 
Voltage: 

With base-emitter junction reverse- 
biased (HbE ~ 100 £2) 

VcEX^sus) 




-1.5 

0.1 



160 

- 

V 

With external base-to-emitter 
resistance (Rbe^ “ ^ 

Vcer(sus) 





0.2» 



150 

- 

V 

With base open 

VcEO<sus) 





0.2« 


0 

140 

- 

V 

Base-to- Emitter Voltage 

Vbe 


4 



8« 



- 

2.2 

V 

Collector-to-Emitter Saturation 
Voltage 

V^glsat) 





8* 


0.8 

- 

1.4 

V 

Second-Breakdown Collector 
Current = 

With base forward-biased and 
1-s nonrepetitive pulse 

•s/b^ 


60 






2.5 


A 

Second-Breakdown Energy = 
With base reverse-biased and 
L = 40mH. Rb£= 100 

Es/bC 




-1.5 

2.5 



0.125 

- 

J 

Magnitude of Common- Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer 
Ratio ( f == 50 kHz) 

hfel 


4 



1 



4 

- 


Common-Emitter, Small-Signal, 1 

Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) j 

fife 


4 



1 



40 

- 


Thermal Resistance ^ j 

Junction-to-Case 

R0JC 



i 





- 

1.17 

“c/w 


■ Pulsed; pulse duration = 300 ps, rep. rate = 60 Hz, duty factor < 2%. 

b is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction 
forward-biased for transistor operation in the active region. 

« Es/b is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. Es/b = 1/2L|2 where 
L is a series load or leakage inductance and I is the peak collector current. 



Fig. 5 — Typical statu ration-voltage 
characteristics. 



Fig. 6 — Typical output characteristics. 



BASE-TO-EMITTER VOLTAGE (Vne) — V 

92SS-3294 


Fig. 7— Typical input characteristics. 





POWER TRANSISTORS 


BDY37A 


Hometaxial-Base, High-Current 
Silicon N-P-N Transistor 

Rugged High-Voltage Devices for Applications 
in Industrial and Commercial Equipment 


Features 

■ High dissipation capability— 250 1/V 

■ 8-A specification for hpE, Vb& & \/CE(sat) 

■ VceX— 160 V min. 

■ Low saturation voltage with high beta 


TERMINAL DESIGNATIONS 


RCA-BDY37A is a hometaxial-base silicon 
transistor intended for a wide variety of 
high-voltage, high-current applications. 
Typical applications include power- 
switching circuits, audio amplifiers, 
series- and shunt-regulator driver and out- 


put stages, dc-to-dc converters, inverters, 
and solenoid (hammer)/relay driver ser- 
vice. The BDY37A employs the popular 
JEDEC TO-204MA steel hermetic 
package. 



MAXIMUM RATINGS, Absolute-Maximum Values: 
COLLECTOR-TO-BASE VOLTAGE V^dq 

160 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open 

^CEO 

140 

With reverse bias (Vb£) of -1.5V 

VCEX 

160 

EM ITTER-TO-BASE VOLTAGE 

^EBO 

7 

COLLECTOR CURRENT: 

Continuous 

*C 

16 

Peak 

*CM 

30 

BASE CURRENT: 

Continuous 

'b 

4 

Peak 

•bm 

15 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25 ®C 

At case temperatures above 25 “C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) 

from case for 10 s max 

Pt 

250 

Derate linearly to 200 *C 
-65 to +200 

230 



A 68 IQ .2 4 68 |qq 2 

COLLECTOR - TO- EMITTER VOLTAGE (Vce)-V 

Fig. 7 - Maximum operating areas. 


® ®i6oo 


92CM -32992 


JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2 - Thermal-cycling rating chart. 



Fig. 3 - Typical dc beta characteristics. 



BASE-TO- EMITTER VOLTAGE (Vbe)— V 

9ZCS-I9597 


Fig. 4 - Typical transfer characteristics. 
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POWER TRANSISTORS 


BDY37A 


ELECTRICAL CHARACTERISTICS, af Case Temperature (Tc) = 25^^C 
unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY37A 

< 

o 

CD 

< 

O 

m 

VeB 

Vbe 

*C 

■e 


Min. 

Max. 

•CBO 

140 





0 


— 

2 

mA 

•CEX 


140 


-1.5 




— 

2 

mA 

»CEX Tc = 150X 


140 


-1.5 




-- 

10 

mA 

'CEO 


120 





0 

— 

10 

mA 

'ebo 



7 


0 



— 

2 

mA 

hpE 


2 

4 



sa 

16« 



15 

7 

60 


VcEX(sus) Rbe = 100 Q 




-1.5 

0.1 



160 

— 

V 

vcer(sus) Rbe = ioo q 





0 . 2 a 



150 

— 

V 

VcEO(sus) 





0 . 2 a 


0 

140 

— 

V 

VbE 


2 



8a 



— 

2.2 

V 

VcE(sat) 





8a 

lea 


0.8 

3.2 

— 

1 

2.5 

V 

's/b'> 

1-s nonrepetitive pulse 


100 





1 

2.5 


A 

Es/b® 

L = 40 itiH.Rbe — 100 Q 




-1.5 

2.5 


1 

0.125 

— 

J 

Ihfel f = 50kHz 


4 



1 

1 


4 

— 


hfe f = 1 kHz 


4 



1 



40 

— 


R0JC 








— 

0.7 

X/W 


flPulsed, pulse duration =300 ns, rep. rate = 60 Hz, duty factor < 2%. 

is defined as the current at which second breakdown occurs at a specified collector voltage 
with the emitter-base junction forward-biased for transistor operation in the active region. 

®^S/b is defined as the energy at which second breakdown occurs under specified reverse-bias con- 
ditions. Es/b = Vz L|2 where L is a series load or leakage Inductance and I is the peak collector cur- 
rent. 





Fig. 5 - Typical output characteristics. 


Fig. 6 - Typical saturation-voltage 
characteristics. 


Fig. 7 - Typical input characteristics. 
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POWER TRANSISTORS 


BDY55, BDY56 


High-Current, High-Power, High-Spebd 
Siiicon N-P-N Power T ransistors 


Devices for Switching and Amplifier 
Circuits in Industrial and Commercial 
Applications 


The RCA-BDY55 and BDY56 are epitaxial 
silicon n-p-n power transistors. They dif- 
fer in voltage ratings and leakage-current. 

The high current-handling capability of 
these transistors in conjunction with fast 
switching speeds make them especially 


suited for switching-control amplifiers, 
power gates, switching regulators, con- 
verters, and inverters. Other recommend- 
ed applications include dc-rf amplifiers 
and power oscillators. These transistors 
are supplied in the steel JEDEC TO- 
204MA hermetic package. 


Features: 

■ Maximum operating area curves for dc 
and pulse operation 

■ Large-signal power amplification 

■ High-cun’ent fast switching 

TERMINAL DESIGNATIONS 

c 



JEDEC TO>204MA 
(See aimenslonal outline “A”.) 



Fig. 2 — [Dissipation derating curves for both 
types. 



Fig. 3-— Thermal-cycling rating chart for both 
types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BDY55 BDYS6 

VcBO 

VcEO 

vebo ^ 

IC ■‘5 

IB 7 

Ft 

Tc = 25»C 117 

Tstg.Tj -65 to +200 

tl 

At distances > 1/32 in. (0.8 mm) from seating plane 

for 10s max 230 


V 

V 

V 
A 
A 

W 

»C 



I lO lOO 

COLLECTOR -TO- EMITTER VOLTAGE (Vce)—V 

92CM- 32249 

Fig. 1—jMBximum operating areas for BDY55 and BDY56. 
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POWER TRANSISTORS 


£ 90 

X 

i ™ 

O 

i“ 

0 so 

1 

1 

30 

COLLECTOR- TO-EMITTER VOLTAGE (Vc 
CASE TEMPERATURE (Tc)-25*C 

E)-4V 



L 







\ 










\ 










A 

V 




/ 












__ 










J 








BDY55, BDY56 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) =* UMIm 
Otherwise Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

IJilTS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY55 

BDYS6 

Vce 

< 

m 

CD 

Vbe 

ic 

IB 

Min. 

Max. 

Min. 

Max. 

ICEO 

30 

60 




o o 

— 

0.7 

— 

0.5 

mA 

ICEV 

100 

150 


—1.5 

—1.5 



— 

5 

— 

3 

AtTc = 150«C 

100 

150 


—1.5 

—1.5 



— 

30 

— 

30 

lEBO 


7 


0 


— 

5 

— 

3 

mA 

hFE 

H 

■ 


4« 

lOa 


20 

10 

70 

20 

10 

70 


fr 

4 



1 


m 

HI 

m 

as 

MHz 

VCEO(sus)b 




0.2 

0 


B 

ion 

Q 

fl 

Vbe 

4 



4 


— 

ID 

B 

Q3 

VcE(sat) 

■ 

■ 

■ 

H 

4 

3.3 

— 

m 

B 

S 

tON 

Vcc = 50V 

■ 

■ 

Hi 

5 

moil 

a 

05 

B 

on 

MS 

tOFF 

Vcc = 50V 

1 

1 

■ 

5 


1 

2 

1 

2 

ReJC 

10 



10 

■1 

B 

IQ^j 

B 

Di 

•cw 


* Pulsed; pulse duration < 350 f^s, duty factor = 2%. 

CAUTION: The sustaining voltages Vceo(sus), MUST NOT be measured on a curve tracer. These 
sustaining voltages should be measured by means of the test circuit. 



92LS-I464 

Fig. 7-^Typicai output characteristics for both 
types. 



BASE -TO-EMITTER VOLTAGE (Vbe) —V 

92L5-I46SRZ 

Fig. 8—Typicai input characteristics for both 
types. 


0.1 ‘ ^ - o , . * ",0 

COLLECTOR CURRENT <Ic>- A 

92CS-3224e 

Fig. 4— Typical galn-bandwldth proeubt for 
both types. 



92CS-3224r 


Fig. 5 — Typical transfer characteristics for 
both types. 



Fig. 6— Typical dc beta characteristics for 
both types. 


9 

6 




- 



Lc/I 

j.lO 





— 



4 

2 

X|o-l 

■ 

I 

a 

1 

■ 

■ 

■ 

■ 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

J. e 

1 e 

4 

2 

10-^ 



— 

_ 

f 










- 

“ 

— 

— 


































0 4 8 12 16 20 
COLLECTOR CURRENT (Iq )— A bjcs- 32245 


Fig. 9 — Switching-time characteristics as a 
function of collector current for both 
types. 
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POWER TRANSISTORS 


BDY57A 


High-Current, High-Speed 
High-Power Silicon N-P-N 
Transistor 

For Switching and Amplifier Applications in 
Industrial and Commercial Service 


The RCA-BDY57A epitaxial silicon n-p-n 
power transistor has high current and 
high power handling capability and fast 
switching speed. It is especially suitable 
for switching-control amplifiers, power 
gates, switching regulators, power- 


switching circuits converters, inverters, 
control circuits. Other recommended ap- 
plications include dc-rf amplifiers, and 
power oscillators. 

The BDY57A is supplied In a steel JEDEC 
TO-204MA hermetic package. 


Features: 

■ Maximum ar ea-of- operation curves for 
dc and pulse operation — l$/b limit 
begins at 25 V 

■ Fast tum-on time— 1 ^s at Iq = 15 A 

■ High-current capability— 

hpE* VQ^sat) measured at Iq = 10 A 


TERMINAL DESIGNATIONS 



MAXIMUM RATINGS, Absolute-Maximum Values 

^CBO 

VcEo(sus) 

^EBO 

'c 

'b 

Tc< 25°C 

Tq> 25°C, derate linearly 

^stg’^J 

'•’l 

At distance > 1/32 in. (0.8 mm) from seating 

plane for 10 s max 


JEDEC TO-204MA 
(See dimensional outline “A”.) 


120 

80 

V 

V 

THERMAL FATIGUE INSPECTION 

9 

V 

Pulsed Test: 

25 

A 


6 

A 

20,000 cycles 

“on”: 2 minutes at 56 watts Py 

175 

W 

“off”: 1 minute at 56 watts Pj 

1 

W/'C 

Tq = 125°C max. 

—65 to 200 

»C 

ATq = 50®C max. 
Tj 175°C max. 

230 

»C 




COLLECTOR-TO- EMITTER VOLTAGE (Vce)- V 


Fig. 1 —Maximum operating areas. 
(Tq = 25*C>. 



CASE TEMPERATURE ITr) — »C 

02L8-I9MR2 


Fig. 2 — Derating Curves. 



Fig. 3— Typical dc beta characteristics. 
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POWER TRANSISTORS 

BDY57A 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25^C unless otherwise 
specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

VCE 

< 

OD 

m 

•c 

■b 

Min. 

Typ. 

Max. 

•CBO 

120* 




- 

0.5 

1 

mA 

■CER 

Rbe “ 1 0 12, 
Tc= 100°C 

80 




- 

- 

10 

•ebo 


-9 

0 


- 

- 

2 

V(BR)qBO 



5* 


120 

- 

- 

V 

VcEO^sus)" 



0.1* 

0 

80 

- 

- 

V(BR)EBO 
1^ = 5 mA 



0 


9 

- 

- 

hpE 

4 

4 


10* 

20* 


20 

15 

60 


Tc = -3QOC 

4 


10* 


10 

- 

- 

VBp(sat) 



10* 

1 

- 

0.5 

1.4 

V 

VQp(sat) 



10* 

1 

- 

1.4 

2 

fj f=10MHz 

15 


1 


10 

30 

- 

MHz 

tQN 

Vcc = 

75 V 


15 

1.5 

- 

0.25 

1 

ps 

tQFF 


15 

1.5 

- 

1 

2 

R0JC 





- 

- 

1 

OC/W 


• Vqq value. * Pulsed; pulse duration *^300 /iS. duty factor ^2%. 

■ CAUTION: The sustaining voltage Vq^qIsus) MUST NOT be measured on a curve tracer. 



92CS-322I4 

Fig. 4— Typical input characteristics 



92CS-322I9 

Fig. 5— Typical transfer characteristics. 



9 2CS-I5652RI 

Fig. 6— Typicai output characteristics. 




POWER TRANSISTORS 


BDY58R 


Silicon N-P-N Switching Transistor 

For Switching Applications in 
Industrial and Commercial Equipment 


Features: 

^CEO - 160 V 
Iq - 26 a 
P j - 175 W 


RCA-BDY58R is a silicon n-p-n power tran- 
sistor featuring fast switching speeds, 
low saturation voltage, and high safe- 
operating-area (SOA) ratings. It is spec- 
ially designed for converters, inverters. 


pulse-width-modulated regulators, and a 
variety of power switching circuits. 

The RCA-BDY58R transistor is supplied in 
a steel JEDEC TO-204MA hermetic 
package. 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO 

^CEO 

VCEX 


^EBO 

'c 

'cm 

'b 

At Tq up to 25“ 

^J’^stg 

'''l- 

At distances > 1/16 in. (1.58 mm) from case for 10 s max. 


BDY58R 

250 V 

160 V 

250 V 

8V 

25 A 

50 A 

8A 

175W 

-65 to +200 “C 

235 “C 



Fig. 1 - Maximum safe-operating areas (Tq = 25°C). 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



CASE TEMPERATURE (Tc)- 


Fig. 2 - Dissipation and derating curve. 



Fig. 3 - Thermal-cycling rating chart. 
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POWER TRANSISTORS 

BDY58R 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25^C 
unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY58R 

VCE 

Vbe 

•c 

*B 

Min. 

Typ. 

Max. 

'CBO 

VcB 

200 

• - • 

- 

0 

— 

0.1 

1 

mA 

'CER RbE= 10®' 
Tc = 100'>C 

180 

- 

— 

- 


— 

10 

'ebo 

— 

-5 

0 

— 

— 

0.1 

0.5 

Vcio(sus)B 

— 

— 

0.2a 

— 

160a 

— 

— 

V 

V(BR)EB0 Ie = 0-05A 

— 

— 

0 

— 

8 

— 

— 

_YBE(sat) 

— 

— 

lOa 

1 

— 

0.9 

2 

VcE(sat) 

— 


lOa 

1 

— 

0.2 

1.4 

hpE 

4 

— 

lOa 

20a 

— 

20 

20 

60 


Tq= -30X 

4 

— 

10a 


10 

— ^ 

— 


15 

— 

1 

— 

10 

48 

— 

MHz 

*on 

Vcc 

75 V 

— 

15 

1.5 

— 

0.3 

1 

ps 

*off 

Cbi = IB2) 


15 

1.6 


1.2 

2 

R0JC 

1 

— 

— 


— 

— 

1 

X/W 


^Pulsed, pulse duration = 300 ms, duty factor < 2%. 

I^CAUTION: Sustaining Voltage Vq^q^sus) MUST NOT be measured on a curve tracer. 


Fig. 4 - Typical thermal-response 
characteristic. 




Fig. 5 • Typical dc beta characteristics. 



Fig. 6 - Typical coHector-to-emitter saturation 
voltage characteristics. 



Fig. 7 ■ Typical base-to-emitter saturation 
voltage as a function of collector 
current. 



Fig. 8 - Typical gain-bandwidth product. 
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POWER TRANSISTORS 


BDY58R 



0 2 4 6 B 10 12 14 16 18 20 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 

92CS-3I456 


Fig. 9 - Typical output characteristics. 



Fig. 10 - Typical saturated-switching-time 
characteristics as a function of 
collector current. 



Fig. 11 - Typical switching-time characteristics 
at Tq = 125°C as a function of 
collector current. 



COLLECTOR -TO -BASE VOLTAGE (Vcb>— V OR 
EMITTER-TO-BASE VOLTAGE (Vga)— V 

92CS-3I459 


Fig. 12 - Typical common-base input (Cji^q) of 
output capacitance 

charactenstics. 
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POWER TRANSISTORS 


BDY71 


Hometaxial-Base, Medium-Power 
Silicon N-P-N Transistor 

For Intermediate-Power Applications in Industrial and Commercial Equipment 

Applications: 

■ Power switching circuits 

■ Series- and shunt-regulator driver and output stages 

■ High-fidelity amplifiers 

■ Solenoid drivers 

MAXIMUM Absolute-Maximum Values: 


The RCA-BDY71 is a hometaxial-base silicon n-p-n tran- 
sistor intended for a wide variety of medium- to high-power 
applications. It is supplied in the JEDEC TO-66 hermetic 
package. 


COLLECTOR-TO-BASE VOLTAGE VcBO 

COLLECTOR-TO-EMITTER VOLTAGE; 

With base open VcEO 

With external base-to-emitter resistance (RgE^ = 1000 VcEpCsus 

With base reverse-biased (VgE = -1 .5 V) VcEV<S“s> 

EMITTER-TO-BASE VOLTAGE Vgeo 

CONTINUOUS COLLECTOR CURRENT Iq 


CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperature up to 25° C 

At temperatures above 25°C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering); 

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


BDY71 

90 V 

55 V 

60 V 

90 V 

7 V 

4 A 

2 A 

29 W 

Derate linearly to 2(X)°C 

-65 to 200 °C 

235 °C 



92CS- 24969 


Fig. 1 — Maximum operating areas for BDY71. 


Features: 

■ Maximum safe-area-of-operation curves for dc ahd pulse 
operation 

■ VQ^y(sus) = 90 V min 

■ Low saturation voltage; V^^fsat) = 1.0 V at Iq = 0.5 A 


TERMINAL DESIGNATIONS 



JEDEC TO-66 

(See dimensional outline “N”.) 




Fig. 3 — Typical dc beta characteristics. 



92CS-I234IRI 

Fig. 4 — Typical gain-bandwidth product. 
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POWER TRANSISTORS 


BDY71 


ELECTRICAL CHARACTERISTICS, At Case Temperatun (Tq) = 25^C Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY71 

Ul 

>“ 

''be 

•c 

'b 

Min. 

Max. 

Collector-Cutoff Current: 
With base open 

'cEO 

30 



0 

• _ 

0.5 

mA 

With base-emitter 

junction reverse-biased 

'CEX 

90 

-1.5 



_ 

1 

mA 

at = 150°C 

‘CEX 

90 

-1.5 



- 

6 

mA 

Emitter-Cutoff Current 

'ebo 


-7 


0 

- 

1 

mA 

Collector-to-Emitter 
Sustaining Voltage; 
With base open 




0.1® 

0 

55 


V 

With external base-to- 
emitter resistance 

(Rgg) = loon 

Vcer(sus) 



0.1® 


60 

- 

V 

DC Forward-Current 
Transfer Ratio 

^FE 

4 


3® 

0.5® 


5 

80 

200 


Collector-to-Emitter 
Saturation Voltage 

VcE<sat) 



0.5® 

3“ 

0.05® 

1® 

- 

1 

6 

V 

Base-to-Emitter Voltage 

''be 

4 


0.5 


- 

1.7 

V 

Common-Emitter, Small-Signal, 
Short-Circuit, Forward 
Current Transfer Ratio 
Cutoff Frequency 

^hfe 

4 


0.1 


0.03 

- 

MHz 

Gain-Bandwidth Product: 
f = 0.4 MHz 

^T 



0.2 


800 

- 

kHz 

Common-Emitter, 

Small-Signal, Short-Circuit 
Forward Current Transfer 
Ratio; 
f = 1 kHz 

Ne 

4 


0.1 


1 

25 

- 


Forward-Bias Second Break- 
down Collector Current: 
t = 1-s nonrepetitive 

's/b 

55 




525 

- 

mA 

Thermal Resistance: 
Junction-to-Case 

^0JC 





6.3 

- 

°C/W 


PuIm duration » 300 m>. duty factor - 1.8%. 



Fig. 5 — Typical transfer characteristics. 



Fig. 6 — Typical input characteristics. 



92CS-I2303RI 


Fig. 7 — Typical output characteristics. 
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POWER TRANSISTORS 

BDY90, BDY91, BDY92 


High-Speed Silicon N-P-N 
Power T ransistors 


Devices for Switching and Amplifier 
Circuits in Industrial and Commercial 
Applications 

The RCA-BDY90, BDY91, and BDY92 are 
epitaxial silicon n-p-n power transistors. 
They differ in breakdown-voltage ratings, 
leakage-current, and dc-beta values. 

The high current-handling capability of 
these transistors in conjunction with fast 
switching speeds make them especially 


suited for switching-control amplifiers, 
power gates, switching regulators, con- 
verters, and Inverters. Other recommended 
applications Include dc-rf amplifiers and 
power oscillators. These transistors are 
supplied in the steel JEDEC TO-204MA 
hermetic package. 


Features 

■ Maximum operating area curves 
for dc and pulse operation 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 


(See dimentional outline “A”.) 



Fig. 2 — Dissipation derating curves 
for all types. 



Fig. 3 — Typical dc beta characteristics 
for all types. 



Fig. 4 — Typical gain-bandwidth product 
for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


''CBO 

VcEx(sus) 

Vbe = -1.5V, 
VcEo(sus) 

''ebo 

•r 


Tc<75“C 

Tq <25»C, V0E> 28 V 

Tq >25®C, Vqe>28 V 

^stg 

■^L 

At distance > 1/32 in. (0.8 mm) from 
seating plane for 10 s max. 


BDY90 

BDY91 

BDY92 

120 

100 

80 V 

120 

100 

80 V 

100 

80 

60 V 


A 

\f 


10 

A 



A 


2 

A 


40 

W 

See Fia. 2 


See Figs. 1 & 2 
—65 to 175 



or. 



“C 



wiwintititlli II I W B=F 

ilBllllf 



10-2 t 


2 4 6 8 2 4 6 8 2 

COLLECTOR-TO-EMITTER VOLTAGE (Vce>— V 

Fig. 1 — Maximum operating areas for all types. 


® ®I03 

92CM-33599 
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POWER TRANSISTORS 


BDY90, BDY91, BDY92 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) =25° C 
Unless Otherwise Specified 



a Pulsed: pulse duration = 300 ps, duty factor < 2%. c = — 10^ 

b CAUTION: The sustaining voltage Vq^q^sus) and ^CEX NOT be measured on a curve tracer. 



0 40 80 120 160 200 


JUNCTION TEMPERATURE (Tj) — »C 92cs-35603 

Fig. 5 - Typical collector leakage current 

vs. junction temperature for all types. 



COLLECTOR CURRENT (Ic) - A ggcs-s; 

Fig.6 - Typical collector-to-emitter satu- 
ration voltage characteristics as a 
function of collector current 
for all types. 



0 40 80 120 160 200 


JUNCTION TEMPERATURE (Tj) — *C gzcs- 3360S 

Fig.7 - Typical collector-to-emitter satu- 
ration voltage characteristics as a 
function of junction temperature 
for all types. 



COLLECTOR CURRENT (Ic) — A 92CS-'33606 

Fig.8 - Typical base-to-emitter satu- 
ration voltage characteristics as a 
function of collector current 
for all types. 



JUNCTION TEMPERATURE (Tj) — »C 9ZCS- 33607 


Fig.9 - Typical base-to-emitter satu- 
ration voltage characteristics as a 
function of junction temperature. 
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POWER TRANSISTORS 


BFT19, BFT19A, BFT19B 


High-Voltage Silicon P-N-P Transistors 

For High-Speed Switching and Linear-Amplifier 
Applications in Military, Industrial and Commercial Equipment 


RCA-BFT19, BFT19A, and BFT19B are silicon p-n-p tran- 
sistors with high breakdown voltages, high frequency response, 
and fast switching speeds. These transistors differ in their 
voltage ratings. They are supplied in the JEDEC TO-39 
hermetic package. 

MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open 

With external base-to-emitter resistance (Rb^) = 100 n . . . . 

EMITTER-TO-BASE VOLTAGE 

COLLECTOR CURRENT (Continuous) 

BASE CURRENT (Continuous) 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25“C 

At case temperatures above 25°C 

At ambient temperatures up to 25°C 

At ambient temperatures above 25°C 

TEMPERATURE RANGE: 

Storage and Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from case for 10 s max. . . 



COLLECTOR-TO-EMITTER VOLTAGE (VcE>— V 

92CS-22544 

Fig. 1 — Maximum operating areas for all types. 


Typical applications include high-voltage differential and 
operational amplifiers; high-voltage inverters, and high-voltage, 
low-current switching and series regulators. 



BFT19 

BFT19A 

BFT19B 


VcBO 

-200 

-300 

-400 

V 

VcEOl*“sl 

-150 

-250 

-350 

V 

Vcer(sus) 

-200 

-300 

-400 

V 

Vebo 

-5 

-5 

-5 

V 

•c 

-1 

-1 

-1 

A 

•b 

Pt 

-0.5 

-0.5 

-0.5 

A 


5 5 5 W 


Derate linearly to 200° C 

111 W 

Derate linearly at 5.7 mW/°C 

65 to 200 ► °C 

255 ► °C 


Features: 

■ Maximum safe-area-of-operation curves 

■ High voltage ratings: 

VcBO = V max. (BFT19B); -300 V max. (BFT19A); 

-200 V max. (BFT19) 

VcEO<*“*> = -350 V max. (BFT19B); -250 V max. (BFT19A); 

-150 V max. (BFT19) 

TERMINAL DESIGNATIONS 



92CS-275I2 


JEDEC TO-39 

(See dimensional outline “C”.) 



Fig. 2 — Typical dc beta characteristics. 



Fig. 3 — Typical gain-bandwidth product. 



BASE-TO-CMTTCa VOLTAaC (Vac)— V 


etcB-ttsee 

Fig. 4 — Typical input characteristics. 
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POWER TRANSISTORS 


BFT19, BFT19A, BFT19B 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 

BFT19 

BFT19A 

BFT19B 

UNITS 




Vdc 


mA 











VCB 

''CE 

''eb 

•c 

•e 

'b 


IQI 

moon 

Max. 

Min. 

Max. 




-100 





0 


m 

- 

- 




With emitter open 

'CBO 

-200 





0 




-100 

- 




-300 





0 


mi9H 

— 

— 

— 



Emitter-Cutoff Current 

'ebo 



-5 

0 



- 

moi 

- 

-100 

- 

-100 





-10 


-10 



20 


20 

- 

20 

- 


Transfer Ratio 

^FE 


-10 


-30 



25 

- 

25 

- 

25 

- 




-10 


-50 



20 

— 

20 

- 

20 

- 


Collector-to-Emitter Sustaining 









■■■ 


■■■ 




Voltage 
With base open 

^CEO**^** 




-10 


0 

-150» 

■ 


■ 

-350“ 

■ 



Vcer(sus) 




-10 










resistance (R 0 g) = 100 O 






- 200 * 

■ 



-400“ 


H 

Base-to-Emitter Saturation Voltage 

VgElsat) 




-30 


-3 

- 

- 1.8 

- 

- 1.8 

- 

-1.8 


Collector-to-Emitter Saturation Voltage 

VcE(sat) 




-10 

-30 


-1 

-3 

- 

-1 

-2.5 

- 

-1 

-2.5 


-1 

-2.5 

V 

Common-Emitter, Small-Signal, Short- 















Circuit, Forward-Current Transfer 
Ratio (at 1 kHz) 

^’fe 


-10 


-5 



25 

- 

25 

- 

25 

- 


Magnitude of Comrrvjn-Emitter, Small- 








■■■ 





■■H 


Signal, Short-Circuit Forward- 
Current Transfer 
Ratio (at 5 MHz) 

|Ne| 


-10 


-30 



■ 

■ 

■ 

■ 

H 

■ 

■ 

Comnr>on-Base, Short-Circuit, Input 









75 






Capacitance (at 1 MHz) 

Cib 



-5 

0 




~ 

75 

- 

75 

IQI 

Output Capacitance (at 1 MHz) 

Cob 

-10 




0 


- 

mm 

_ 

■B 

- 

15 

wm 

Second-Breakdown- Collector Current. 










jmm 

■i 




With base forward biased 

•s/b 

-100 






-50 

- 

BB 

IIBI 

-50 

- 

BSi 

Thermal Resistance: 














■■ 

(Junction-to-Case) 

’’eJC 







- 

35 

■1 

35 

- 

35 



• CAUTION: The sustaining voltages Vq^q(sus) and V^^p(sus) MUST NOT be nneasured on a curve tracer. 



Fig. 5 — Typical output characteristics. 



COLLECTOR CURRENT He)— mA 

•2CS-I75I4 




Fig. 8 — Typical storage-time characteristic. 


Fig. 9 — Typical transfer characteristics. 


Fig. 10 — Typical fall-time characteristic. 
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POWER TRANSISTORS 


BFT28, BFT28A, BFT28B, BFT28C 


High-Voltage Silicon P-N-P Transistors 

For High-Speed Switching and Linear-Amplifier 
Applications in Military, Industrial and Commercial Equipment 


The RCA-BFT28, BFT28A, BFT28B and BFT28C are silicon 
p-n-p transistors with high breakdown voltages, high frequency 
response, and fast switching speeds. They are supplied in the 
JEDEC TO-39 hermetic package. 


These transistors differ primarily in their voltage ratings. 
Typical applications include high-voltage differential and 
operational amplifiers; high-voltage inverters; and high-voltage, 
low-current switching and series regulators. 


Features: 

■ Maximum safenirea-of-operation curves 

■ High voltage ratings: 

VcBO - -ISO V max. (BFT 28); -200 V max. (BFT28A); 

-250 V max. (BFT 28 B); -300 V max. (BFT28C) 
VcEO<*“»> “ -■'00 V max. (BFT 28); -150 V max. (BFT28A); 

-200 V max. (BFT28B); -250 V max. (BFT28C) 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE V^bo 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With external base-to-emitter resistance (Rgg) = toon ^CER*’^^* 

With base open Vq^qIsus) 

EMITTER-TO-BASE VOLTAGE VggQ 

COLLECTOR CURRENT 1^. 

BASE CURRENT Ig 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C 

At case temperatures above 25 C 

At ambient temperatures up to 50°C 

At ambient temperatures above 50 C Derate linearly at 

TEMPERATURE RANGE: 

Storage and Operating (Junction) 

LEAD TEMPERATURE (During soldering): 

At distance ^ 1/32 in. (0.8 mm) from seating plane for 10s max. 


BFT28 BFT28A BFT28B BFT28C 

-150 -200 -250 -300 


V 


-150 -200 

-100 -150 

-4 -4 

-1 -1 

-0.5 -0.5 


-250 -300 

-200 -250 


-1 -1 

-0.5 -0.5 


V 

V 

V 
A 
A 


5 5 5 5 

Derate linearly to 20o‘’c 
11 1 1 
5.7 5.7 5.7 5.7 


W 

W 

mW/°C 


to +200 


255 



92CS-275I2 
JEDEC TO-39 


(See dimensional outline "C”.) 



Fig. 1 — Maximum safe operating areas. 



COLLECTOR CURRENT del — m* 

tzcs-24a2» 

Fig. 2 — Typical turn-on time characteristic 
for all types. 



COLLECTOR CURRENT del — m A 

92CS-24628 

Fig. 3 — Typical storage-time characteristic 
for all types. 
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POWER TRANSISTORS 


BFT28, BFT28A, BFT28B, BFT28C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) « 25°C 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
mA dc 

BFT28 

BFT23A 

8FT283 

BFT28C 

Vcb 

ESI 

EH 

B 

11 


Max. 

Min. 


Min. 


Min. 


Collector-Cutoff Current; 
With emitter open 

‘CBO 

-50 

-75 

-150 

■ 

■ 

1 

1 

■ 

i 

■ 

H 

■ 

-5 

■ 

■ 

pA 

Emitter-Cutoff Current 

‘ebo 



-4 

0 


- 

-100 

_ 


- 

-100 

- 

-100 

pA 


■ 


-10 



-10^= 


20 

- 


■ 

20 

- ■ 

20 

- 

m 

Collector-to-Emitter Sustaining 
Voltage: 

With base open 

VceO<5^^^ 

1 

1 

1 

-10 

0 

-looa 

1 

-150« 

1 

-2003 

1 

-2503 

1 

■ 

With external base-to-emitter 
resistance = lOOH 

Vcer(sus) 




-10 


-150^ 

- 

-200^ 

1 


- 

-300“ 

■ 

V 

Base-to-Emitter Saturation Voltage 

VB^(sat) 





B 

- 

-1.5 

- 

■B 

- 

-1.5 

- 


■1 

Collector-to-Emitter Saturation 
Voltage 

VcE(sat) 




-10^ 

-1 





-0.6 

- 

-5 

- 

-5 

V 

Common- Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio: 
f=1kHz 

^fe 

1 

-10 

1 

1 

1 


1 

■ 

1 

25 

1 

25 

1 

■ 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit 
Forward-Current Transfer Ratio: 
f = 5 MHz 

■ 

1 

-10 

1 

-30 

1 

1 

1 

■ 

1 

■ 

1 

5 

1 

■ 

Common-Base, Short-Circuit, 
Input Capacitance: 
f = 1 MHz 

■ 

■ 

■ 

■ 

0 

1 

■ 

75 

■ 

75 

■ 


■ 

75 

pF 

Output Capacitance: 
f = 1 MHz 

^ob 

-10 




■ 

■ 

15 

_ 

15 

- 

15 

- 


PF 

Forward-Bias, Second-Breakdown 
Collector Current: 

0,4-s non-repetitive pulse 

's/b^ 

■ 


■ 

■ 

1 

-62.5 


-62.5 

■ 

-62.5 

■ 

-62.5 

■ 

mA 

Thermal Resistance: 
Junction-to-Case 








35 

■ 

35 

■ 


■ 

35 

in 


*CAUTION: The sustaining voltages Vq^q(sus) and Vq^p(sus) MUST NOT be measured on a curve tracer. 
**ls/b is defined as the current at which second breakdown occurs at a specified collector voltage. 

®Pulsed, pulse duration = 300 ps; duty factor < 2%. 



Fig. 4 — Typical gain-bandwidth product for 
alt types. 



Fig. 5 — Typical dc beta characteristics 
for all types. 



COLLtCTOR CURRENT (Ic)—»A 


92CS-24«2T 

Fig. 6 — Typical fall-time characteristic 
for all types. 
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POWER TRANSISTORS 


BFT28, BFT28A, BFT28B, BFT28C 




Fig. 7 — Typical transfer characteristics for 
.all types. 


Fig. 8 — Typical output characteristics for 
all types. 



COLLfCTOR CURRENT (Icl- 


»2CS-Z4«J0 


Fig. 9 — Typical collector-to-emitter 

saturation voltage for all types. 
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POWER TRANSISTORS 


BU126, BU133 


High-Voltage, Power-Switching Silicon N-P-N Transistors 

Features: 

TV Colour/Monochrome Receiver Power 
Supplies— 90° and 110° Deflection Angles 


TERMINAL DESIGNATIONS 



The RCA-BU126 and BUI 33 are silicon 
epitaxial-collector n-p-n power switching 
transistors intended for use in switched- 
mode power supplies of 90° and 110° 
colour and black-and-white TV receivers. 

These devices are hermetically sealed In a 
steel JEDEC TO-3 package. 

JEDEC TO-3 

(See dimensional outline “A".} 

MAXIMUM RATINGS, Absolute-Maximum Values: 

BU126 

'^CES 750 

'^CEV 

Vbe=-1-5V 750 

VcEo^sus) • • 300 

'^EBO 6 

•c 3 3 A 

'cm 6 6 A 

•b 2 2 A 

'’t 

Up to 25°C 80 80 W 

Above 25°C Derate linearly to 200°C 

Tj.Tstg — 65 to 200 °C 

"'’l ^ 

At distances ^ 1/32 in. (0.8 mm) from seating plane for 10 s max. 235 °C 


BU133 

750 

750 

250 

6 


Fast switching speed 
Hermetic steel package — 
JEDEC TO-3 

Epitaxial pi-nu construction 



100 1000 
COLLECTOR-TO- emitter voltage (Vce)-V 92CS-27758 
Fig. 1 — Maximum operating areas for BU126, BU133. 


ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tq) = 25°C Unless Otherwise Specified 


SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 
V dc 

CURRENT 
A dc 

BU126 

BU133 

VCE 

< 

CD 

m 

•c 

'b 

Min. 

Max. 

Min. 

Max. 

■CES 

750 

0 



- 

500 

- 

500 

pA 

Tq= I25°C 

750. 

0 



- 

2 

- 

2 

mA 

'ebo 


-6 



- 

5 

- 

5 

mA 

hpE 

5 


la 


15 

60 

15 

80 


VCE0<5'^5> 



0 . 1 ® 

0 

300^ 

- 

250*^ 

- 

V 

VBE(sat) 



4 a 

1 

- 

1.5 

- 

1.5 

V 




2.5^ 

0.25 

_ 

10 

_ 

10 


VQ^Isat) 



4 a 

• 1 

- 

5 

- 

5 

V 

's/b 

40 




2 

- 

2 

- 

V 

t = 1 s nonrep. 

200 




50 

- 

50 

- 

mA 

^T 

10 


0.2 


3.5 typ. 

3.5 typ. 

MHz 

^s 

Vcc = 50 V 



2.5 

0.25*= 

1.5 typ. 

2.4 

1.5 typ. 

2.4 

p% 

tf 










Vcc = 50 V^ 



2.5 

0.25'= 

0.5 typ. 

0.9 

0.5 typ. 

0.9 

MS 

R 0 JC 





- 

2.18 

- 

2.18 



°C/W 


® Pulsed: pulse duration = 300 ps, rep. rate = 50 Hz, duty factor = 2% 

^ CAUTION: The sustaining voltage Vq^qIsus) MUST NOT be measured on a curve tracer. 

'Ib, = 'B2 

Fall-time characteristics measured in a typical switched-mode power supply show an average value of 0.16ps. 
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POWER TRANSISTORS 


BU323, BU323A 

10-Ampere N-P-N Monolithic Darlington Power Transistors 

350, 400 Volts, 175 Watts 
Gain of 150 at 6 A 


The BU323 and BU323A are monolithic n-p-n silicon 
Darlington transistors designed for automotive electronic 
power applications.. 

These devices provide good forward and reverse second- 


breakdown capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

The BU323 and BU323A are supplied in the JEDEC TO- 
204MA hermetic steel package. 



92CM-34053 

Fig. 1 — Maximum operating areas for both types. 


Features: 

■ Operates from 1C without predriver 

■ High voltage breakdown 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching 

■ Solenoid drivers 

■ Automotive ignition 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO 

Vcer(sus) 

R0g=1OO fl 

VcEo(sus) 

'^EBO 

'C 

'cm 

'b 

Pt 

Tq<25°C 

Tq>25®C 

^stg> 

Tl 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max 


BU323 BU323A 


500 600 V 

400 475 V 

350 400 V 

8 8 V 

10 To a 

16 16 A 

3 3 A 

175 175 W 

See Fig. 3 

-65 to +200 °C 

235 ° C 
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POWER TRANSISTORS 


BU323, BU323A 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) 25° C unless otherwise specified 












POWER TRANSISTORS 


BU323,BU323A 


10^ I COLLECTOR-TO-EMITTER VOLTAGE (Vce)*3V 


COLLECTOR CURRENT CIc)*50 Ib d 




COLLECTOR CURRENT dc) — A 


BASE-TO-EMITTER VOLTAGE (Vbe)— V 


^COLLECTOR-TO-EMITTER VOLTAGE (Vce)— V 


Fig. 5-Typical DC beta characteristics for both Fig. 6- Typical input characteristics for both types. p/g j-Typicai output characteristics for both types, 
types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 


Fig. 8-Typical output characteristics for both types. 


fl_ 



Vz-350V<BU323) 
400 V(BU323A) 
AT Iz -20mA 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)«3V 


BASE-TO-EMITTER VOLTAGE (Vbe>— V 


T| TO BE SELECTED SUCH THAT Xq REACHES 10 Adc 
BEFORE SWITCH-OFF 

NOTE FIGURE 10 SPECIFIES ENERGY HANDLING 

CAPABILITIES FOR AN AUTOMOTIVE IGNITION 
CIRCUIT. 

92CM-340S4 


Fig. 10- Ignition test circuit 


Fig. 9-Typical transfer characteristics for both types. 




POWER TRANSISTORS 


BUW40, BUW40A, BUW40B 


VERSAWATT Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies and 
Other High-Voltage Switching Applications 


The RCA-BUW40, BUW40A, andBUW40B 
SwitchMax series of silicon n-p-n power 
transistors feature high-voltage capability, 
fast switching speeds, and low saturation 
voltages, together with high safe- 
operating-area (SOA) ratings. They are 
specially designed for use in off-line power 
supplies and are also well suited for use in a 
wide range of inverter or converter circuits 
and pulse-width-modulated regulators. 

These high-voltage, high-speed transistors 
are 100-percent tested for parameters that 


are essential to the design of industrial 
high-power switching circuits. Switching 
times, including inductive turn-off time, 
and saturation voltages are tested at 1 25° C, 
as well as at 25° C, to provide information 
necessary for worst-case design. 

The RCA-BUW40, BUW40A, and BUW40B 
series transistors are supplied in the 
JEDEC TO-220AB VERSAWATT plastic 
package. 


Features: 

■ 100% High-Temperature Tested for 125° C 
Parameters 

m Fast Switching Speed 

■ High Voitage Ratings: 
yCEX=350 V to 450 V 

m Low VcE(saf) af ic=1 A 

■ VERSA WA TT package 


Applications: 

■ Off-Line Power Suppiies 

■ High-Voitage inverters 

■ Switching Reguiators 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absoiute-Maximum Vaiues: 


VCER RbE=100 Q 

VcEV 

Vbe=-1.5V 

VCEX(Clamped) 

Vbe=-1.5V 

VCEO 

Vebo- 

«C(sat) 

'C 

■cm 

•b 

Pt 

Tc up to 25°C 

Tc above 25° C, derate linearly 

Tstg. Tj 

Tl 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max 


BUW40 

BUW40A 

BUW40B 


350 

400 

450 

V 

450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 V 

1 A 

1 A 

2 A 

0.6 A 


__ 40 W 

_ 0.32 W/°C 

-65 to 150 — °C 


235 


°C 


• CASE TEMPERATURE(Tc)-25«C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



COLLECTOR -TO- EMITTER VOLTAGE ( VcE ) “V 


92CM-33865 



(See dimensional outline “S”.) 





Fig. 2 - Derating curve for ali types. 



Fig. 1 - Maximum operating areas for aii types. 


Fig. 3 - Therm ai-cy ding rating chart for aii 
types. 
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POWER TRANSISTORS 


BUW40, BUW40A, BUW40B 


ELECTRICAL CHARACTERISTICS 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUW40 

BUW40A 

BUW40B 

I 

i 

E9iia 


CCS 

1 

B 

1 

B 


Tg=25^C 



450 

-1.5 




0.1 

— 

— 

-- 



•CEV 

560 

-1.5 



— 

— 

- 

0.1 

— 

- 

mA 


650 

-1.5 



— 

— 

— 

— ■ 

— 

0.1 

•ebo 


-8 

0 


— 

2 

— 

2 

— 

2 


VCEO(sus)b 



0.2« 

0 

300 

— 

350 

-- 

400 

— 


VCE(sat).. 



1* 

0.2 

-- 

1.0 


1.0 

— 

1.0 

V 

VBE(sat) 



1® 

0.2 

— 

1.2 

— 

1.2 

— 

1.2 


hPE 

3 


0 . 3 a 


20 

100 

20 

100 

20 

100 


3 


1® 


10 

50 

10 

60 

10 

50 


VCEX" 












(Clamped Es/b) 
L=450;/H, 
RbB=50 0 


-5 

1 

0.1® 

350 


400 


450 


V 

'S/b 

100 


0.4 


0.5 

— 

0.5 

— 

0.5 

— 

s 

Ihfel f=1 MHz 

10 


0.2 


10 

50 

10 

50 

10 

50 


^T 

10 


0.2 


10 

50 

10 

60 

10 

50 

MHz 

Cobo ^=0.1 MHz 

IOC 




20 

60 

20 

60 

20 

60 

PF 

td^ 



1 

0.2 

— 

0.05 

— 

0.05 


0.05 





1 

0.2 

— 

0.2 

— 

0.2 

— 

0.2 


tsd 



1 

0.2® 

— 

2.5 

— 

2.5 

— 

2.5 


tfd 



1 

0.2® 

— 

0.4 

— 

0.4 

— 

0.4 













flO 

Vcc=200 V, 
L=450iuH, 
RC=200 fi 
Collector clamped 
to VCEX 

1 

1 

1 

0.2® 

1 

0.4 

i 

1 

1 

1 

1 



Tc=125^C 



450 

- 1.5 

■ 

■i 

a 

H 

B 

— 

B 

H 


«CEV 

550 

- 1.5 

■ 

■ 

B 

B 

B 

1 

B 

H 

mA 


650 

- 1.5 

■ 

■ 

B 

El 

B 

— 

B 

D 


VcE(sat) 

mu 

mi 

El 


a 

D 

mi 

B 

BB 

mm 

Bom 

tr" 

HH 

mi 

n 

1«CT 



B9I 


BB 



ts- 

HH 

mi 

D 

PICT 

B 

m 

BB 

m 

a 

EQ 



mi 

mi 

D 

ESI 

B 

EO 

BI 

IQ 

BB 

im 


^C 




mi 


■■ 


mi 




Vcc=200 V, 
L=450/iH, 
RC=200 0 
Collector clamped 
toVcEX 

1 

1 

1 

0 . 2 ® 

1 

1.3 

1 

1.3 

1 

1.3 

fJS 


R«JC 

IBI 

BB 

D 

Bi 

B 

HfH 

B 

BS 

BB 


°c/w 

R8JA 

BBI 

BB 

BI 

BB 

BB 

El 

BI 

El 

BB 

m 

BBiSfl 


*Pulsed: pulse duration = 300 /IS. duty factor < 2%. ®VcB value. 

*>CAUTION: The sustaining voltage VcEO(sus) = 200 V, tp = 20 //s. 

and Vqex NOT be measured on a curve tracer. ••Bi = ->B2- 



Fig. 4 - Typical thermal-reaponsa characteris- 
tics for all types. 


COLL 

— 

ECTO 

— 


0- 

rr 

EMITTE 

R VO 

-TA 

5 E 

'^CE**' 
1 

>v 

_ 

— 

- 



3 









ca; 

E TEIi 

«PE 

RAT 

t=t 

URE (■ 

c >■■< 

5* 

: 





_ 



— 

— 

— 



s 

-- 

— 

— 

- 

— 




.1 

1 


X 

X 









40 *C 














r 1 1 1 1 1 1 \i 1 1 n 

— 

— 


-- 

— 

— 

— 

— 


— 

— 

— 


























COLLECTOR CURRENT ( Iq )~A 

9KS-99««S 


Fig. 5 - Typical dc beta characteristics for all 
types. 



Fig. 6 - Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 



COLLECTOR CURRENT (Ic)-A 


Fig. 7 - Typical base-to-emltter saturation 
voltage as a function of collector 
current for all types. 
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POWER TRANSISTORS 


BUW40, BUW40A, BUW40B 



0,1 2 468, 2 468, Q 

COLLECTOR CURRENT (Ic>~A 

92CS-33686 


Fig. 8 - Typical base-to-emitter voltage as a 
function of collector current for all 
types. 


s 

f- 

CASE TEMPERATURE ITr)*25*C HIHHHIIIIHiHi 



6 



<0 irv^n 






800 

BsiasagaiBsis || UliAjiii- 1 

4 ' 

2 ^ 

ur^,.6oo 

o *- 

II a 

II ll:IHIIIHIIIIII:llsl *11 

2 

3 H 

? 

USSSSSSSSSSSSSSRSSSSSsSSSS SSSSSSSSi^SS**:****^ 8* 

simsiliilgilllln 

< 

^ 200 

HHgPlSjAiilllllili 11 

IlsIlilllllPIliil :«jjp*!»diii!|j|il 

2 o 

2 

< 


0 


0 02 0-4 06 0.8 10 12 

COLLECTOR CURRENT (Xc )- A 

92CS- 33688 

Fig. 9 - Typical saturated switching time 
characteristics for all types. 


1200 


g 

% 

ui 1000 

E 

liiiiiii III ill II 

1 imiiii iiiiic^ 

5 

o 

< Ssoo 

JJL 

£ 

iiggiiilpilli 

88 :8 Ssss88 ::::88 :u:::s:s::k8 8 s:8 ::::88: 

4 r* 

z 

CLAMPED- TURN- OFF 
* <’c *'f 
8 




2 0 



M 

::::::: 

iiii::: 

188888 * 

Hillll 

::::::: 

“ 

nil 
!l *1' 

lllillb 

limy 

1 

U 8 S«« 88 a*a 8 SS»» 8 »* 8 S 88 *»»»» 8 *> .•••s 888888888 SS 8 S 8 SS 88888 S 8 S 888 ! 

s 


0.2 0.4 06 0.8 I 1.2 

COLLECTOR CURRENT ( IqI-A 


Fig. 10 - Typical saturated-swltching-tlme 
characteristics as a function of collector 
current for all types. 



Fig. 11 - Typical saturated-swltching-tlme 
characteristics as a function of case 
temperature for all types. 


CLAMPED 

VcEx rating 


COLLECTOR -TO-EMITTER VOLTAGE 

92CS-33692 


Fig. 12 - Maximum operating conditions for 
switching between saturation and 
cutoff. 



Fig. 13 - Oscilloscope display for measurement 
of clamped induction switching time 
(fc)- 




Fig. 15 - Phase relationship between Input and 
output currents showing reference 
points for specification of switching 
times. 
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POWER TRANSISTORS 

BUW40, BUW40A, BUW40B 



Fig. 16 - Typical output characterlatica for all 
types. 



•2CS-3369I 

Fig. 17 - Typical common-baae Input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-baae voltage. 
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POWER TRANSISTORS 


BUW41, BUW41A, BUW41B 


5-A SwitchMax Power Transistors 

High Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


The RCA-BUW41, BUW41A and BUW41B 
SwitchMax series of silicon n-p-n power 
transistors feature high-voltage capability, 
fast switching speeds, and low saturation 
voltages, together with high safe-oper- 
ating-area (SOA) ratings. They are spe- 
cially designed for use in off-line power 
supplies and are also well suited for use in a 
wide range of inverter or converter circuits 
and pulse-width-modulated regulators. 
These high-voltage, high-speed transistors 


are 100-per-cent tested for parameters that 
are essential to the design of industrial 
high-power switching circuits. Switching 
times, including inductive turn-off time, 
and saturation voltages are tested at 1 25° C, 
as well as at 25° C, to provide information 
necessary for worst-case design. 

The BUW41, BUW41A and BUW41B series 
transistors are supplied in JEDEC TO- 
220AB (RCA VERSAWATT) plastic pack- 
age. 


Features: 

■ 100% High-Temperature Tested for 
125° C Parameters 

■ Fast Switching Speed 

■ High Voltage Ratings: 

VcEX = 350 V to 450 V 

■ Low VQ^[sat] at Iq = 5 A 

■ VERSAWATT PACKAGE 


Applications 

m Off-Line Power 
Supplies 

■ High-Voltage Inverters 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CER, '^BE " ‘'00^ 

VCEV 

Vbe= -■'•5 V 

VcEX (clamped) 

Vbe= -■'-5V 

''CEO 

^EBO 

Ic(sat) 

■c 

'cm 

'b 

Pt 

Tq up to 25°C 

Tq above 25° C, derate linearly 

^stg’ Tj 

'l 

At distance > 1/8 in. (3.17 mm) from 
seating plane for 10 s max 


BUW41 

BUW41A 

BUW41B 


350 

400 

450 

V 

450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 


V 


5 


A 


8 


A 




A 


4 A 


n ft 

W/° C 

-Rft tr> -|ftn 

°C 

235 

°C 



» 6 8,000 
92CM- 32219 


COLLECTOR - TO- EMITTER VOLTAGE ( Vqe )— V 
Fig.l - Maximum operating areas for all types [Tq = 25° C], 


■ Switching Regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 
(See dimensional outline “S".) 



Fig.2 - Dissipation and derating curves 
for all types. 



Fig.3 - Thermal-cycling chart for all 
types. 
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POWER TRANSISTORS 


BUW41, BUW41A, BUW41B 



I COLLECTOR CURRENT (Iq) —A 9zcs-z998s 

Fig.8 - Typical base-to-emitter voltage as a 
function of collector current for all 
types. 





Fig.4 - Typical thermal-response chara- 
teristic for all types. 


Fig.5 - Typical dc beta characteristics for all 
types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)~ V gzcs-zg 


Fig.9 - Typical output characteristics 
for all types. 
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POWER TRANSISTORS 


BUW41, BUW41A, BUW41B 


ELECTRICAL CHARACTERISTICS Continued 
r I Test Conditions 


Characteristic 


Limits 

Voltage I Current bUW 41 BUW41A BUW41B Units 
V dc A dc 
















POWER TRANSISTORS 


BUW41, BUW41A, BUW41B 



Fig.17 - Oscilloscope display for measurement 
of clamped induction switching 
time [fp]. 


0.001 /tF 



[baI 

ISO 

15 0 

CLAMPED VCFX RATING 

8 A 

sn 

50 

VCEO-IOOV 


FREQ =500 Hz 


Ql. Q2 « 2N6354 
03 ■ 2N3762 
04,05, 

06,07 « CA3725 OUAD 
TRANSISTOR 
ARRAY. 

*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS Vcc ,Vb| ,Vb2. 

Vb(clAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE: SWI CLOSED FOR tr , t, , tf. SWI OPEN FOR tc- 
92CM-3045B 


Fig. 18 - Circuit for measuring switching times. 



ly- A-B 
t,-X-Y 


t, - Y-2 

‘TRANSITION “ X-W 
NOTE: TRANSITION TIME 
FROM BOX Ib, TOBOXIbj 
MUST BE LESS THAN 0.3 


Fig. 19 - Phase relationship between input 

and output currents showing reference 
points for specification of 
switching times. 
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High-Current, Silicon N-P-N 
VERSAWATT Transistors 

Switching Appiications 


RCA-BUW64A, BUW64B, and BUW64C epi- 
taxial-base silicon n-p-n power transistors 
feature fast switching speeds, low 
saturation voltages, and high safe-operating- 
area (SOA) ratings. They are specially de- 
signed for converters, inverters, pulse-width- 


modulated regulators and a variety of power 
switching circuits. 

The BUW64A, BUW64B and BUW64C tran- 
sistors are supplied in the JEDEC TO-220AB 
(RCA VERSAWATT) plastic packages. 


POWER TRANSISTORS 

BUW64A, BUW64B, BUW64C 


Features: 

■ Fast switching speed at temperatures up to 
125°C 

■ Low VQg(sat) 

■ VERSAWATT plastic package 


MAXIMUM Absolute-Maximum Values: 


Vop = -1.5V 


Tj^ up to 25 C 

Tq above 25 C, derate linearly 


At distance ^1/8 in. (3.16 mm) from seating 
plane for 10 s max 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 


JEDEC TO-220AB »ZC8-278I9 
(See dimensional outline “S”.) 



Fig. 1 — Dissipation and derating curves for 
all types. 



•00„ CASE TEMPERATURE (Tr)=l00»C 



COLLECTOR-TO-EMITTER VOLTAGE { Vp p) - V 


Fig. 2 - Maximum operating areas for all types 


COLLECTOR-TO-EMITTER VOLTAGE (V^e) “V 

92CS- 31946 


Fig. 3 — Maximum operating areas for all types 















POWER TRANSISTORS 


BUW64A, BUW64B, BUW64C 


ELECTRICAL CHARACTERISTICS, at Case Tenjperature Tq = 25°C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS | 

LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BUW64A 

BUW64B 

BUW64C 


Bil 

m 

11 

IjJjJ 

mm 


mm 


m3l 


n 

■ 


1 

1 

100 

~ 

1 

100 

1 

100 

mA 


II 

-1.5 

-1.5 

-1.5 

m 

■ 

1 

i 

1 

■ 

1 

H 

mA 

•ebo 


-7 




m3 

- 

100 

- 

100 

pA 

VcEO*'"®’*’ 




D 


- 

BQ 

D 


- 

V 

hpE 

2 

2 

2 

■ 

0.2a 

43 

53 

■ 

30 

20 

i 

El 

i 

30 

20 

1 

■ 

VBE(sat) 



43 

53 

0.4 

0.5 

- 

1.5 

B 

1.5 

B 

B 

V 

VcE(sat) 

■ 

■ 

43 

53 

73 

.0.4 

0.5 

0.7 

- 

0.8 

1.5 

- 

0.8 

1.5 

1 

0.7 

1.5 

'S/b 

IQI 


2.5 


1 

- 

1 

- 

1 

Hi 

n 

Ihfel 

f = 5MHz 

B 

fl 

0.5 


B 

B 

10 

40 

10 


■ 

fT 

■a 

iHBli 

0.5 


my 

mm 

mi 

m3 


EHEI 

ms 

^obo 

f = 0.1 MHz 

IOC 




50 

150 

50 

150 

50 



td** 


B 

4 

5 

0.4 

0.5 

B 


H 


B 

1 


tr** 


-4 

4 

5 

IB 

B 

0.25 

B 

0.25 

B 

0.25 

/LtS 

‘s'* 


-4 

4 

5 

0.43 

0.53 

: 

1 

- 

1 

- 

1 


tfO 


-4 

4 

5 

0.43 

0.53 

- 

0.5 

- 

0.5 

- 

0.5 


R0JC 

4 


5 


- 

2.5 

- 

2.5 

- 

2.5 

°c/w 


a Pulsed: pulse duration = 300 ns, duty factor <2%. 

** CAUTION: The sustaining voltage Vq^qIsus) MUST NOT 
be rheasured on a curve tracer. 


® V^0 value. 
«IVcc-70V.tp-20M 



Fig. 7 — Typical base-to-emitter saturation Fig. 8— Typical small-signal forward-current transfer ratio 

voltage characteristic for all types. characteristic for all types (f^ 5 MHz). 



Fig. 4 — Typical thermal-response characteristic 


for all types. 



Fig. 5 — Typical dc beta characteristics for all 


. types. 



92CS-3I840 

Fig. 6- Typical collector-to-emitter saturation 
voltage characteristics for all types. 
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Fig. 9 — Typical output characteristics for all types. 
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POWER TRANS ISTORS 


BUW64A, BUW64B, BUW64C 



Fig. 10— Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (Tq-* 25° Ci. 



0 I 2 3 4 5 6 7 

COLLECTOR CURRENT < Iq)- A 


Fig. 11 — Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (T q = 125 C). 
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COLLECTOR -TO- BASE VOLTAGE (V^bI-V OR 
EMITTER -TO -BASE VOLTAGE (V^gl-V 92CS-3I846 

Fig. 12 — Typical common-base input or 

output (Cq^jq) capacitance characteristic 
for all types. 




. td-A-B t,-X-Y 92CS-3038IRI 

t, - B-C tf - Y-Z 

’trantition “ 

NOTE: TRANSITION TIME 
FROM 90% |0^ TO 90% Ig^ MUST 
BE LESS THAN 0.5 fit. 

Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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POWER TRANSISTORS 


BUX10A 


High-Current, High-Power, High-Speed 
Siiicon N-P-N Power Transistor 


Features: 

VCEO 125 V 

IC 25 A 

Pr 150 W 


The RCA-BUX10A is an epitaxial silicon 
n-p-n transistor having high-voltage and 
high-current capabilities and featuring 
fast-switching speed at low saturation 
voltage. It is especially suitable for con- 
trol amplifiers and power-switching cir- 


cuits, such as converters, inverters, swit- 
ching regulators, and switching-control 
amplifiers. 

The RGA-BUX10A is supplied in a steel 
JEDEC TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BUX10A 

VcBO 170 

VCER 

RBE = 100Q 160 

VcEO 125 

VCEX 

Vbe = “1-5V..... 170 

VeBO 7 

IC 25 

ICM 30 

IB 5 

pt 

Tc<25»C....... 150 

Tc > 25®C derate linearly 0.86 

Tstg,Tj — 65 to +200 

Tj 

At distances > 1/32 in. (0.8 mm) from seating plane 

for 10 s max 235 


V 

V 

V 

V 

V 
A 
A 
A 

W 

W/°C 

■oc 


“C 



92CM-32232 


TERMINAL DESIGNATIONS 


(FLANGE) 



JEDEC TO-204MA 
(See dimensional outline “A".} 


THERMAL FATIGUE INSPECTION 
Pulsed test: 

20,000 cycles 

“on”: 2 minutes at 56 Watts Pj 
“off”: 1 minute at 0 Watts Pj 
Tc = 125“Cmax. 

ATc = 50°Cmax. 

Tj = l75'>Cmax. 



Fig. 2— Derating curves for Is/b and 
dissipation. 



Fig. 1— Maximum safe-operating areas {Tq - 25’*C). 


Fig. 3—Typicai do beta characteristics. 
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POWER TRANSISTORS 



hPE 

2 

4 

VBE(sat) 


VcE(sat) 


fr 

f = 10 MHz 

10 

IS/b 

t = 1s, nonrepetitive 

25 

tON 



ts lBi = IB2 


tf iBi = 1B2 


R0JC 


VCE = 
30 V 


» Pulsed; pulse duration = 300 ^s, duty factor < 2%. 

** CAUTION: The sustaining voltages Vceo(sus) and Vqer(sus) MUST NOT be measured on a curve 
tracer. 


1.5 

MS 

1.2 

0.2 


1.17 

®C/W 


92CS-I5652RI 

Fig. 5— Typical output characteristics. 

\ COLLECTOR- TO- EMITTER VOLTAGE (Vce)»3 V 



EMITTER VOLTAGE (VbeJ 


Fig. 6— Typical transfer characteristics. 
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0 5 10 15 20 25 30 

COLLECTOR CURRENT (Ic)*A 

92CS-32233 

COLLECTOR CURRENT (Ic)*A 

COLLECTOR CURRENT 1 Zc)*A 

92CS-3223S 

Fig. 7— Typical base-to-emitter saturation 
voltage characteristics. 

Fig. 8— Typical collector-to-emitter saturation 
voltage characteristics. 

Fig. 9— Typical switching time 
characteristics. 







































POWER TRANSISTORS 


BUX11, BUX11N 


High-Current, High-Power, High-Speed 
Siiicon N-P-N Power transistors 


The RCA-BUX11 and -BUX11N are 
epitaxial-base siiicon n-p-n transistors 
having high-voltage and high-current 
capabilities and featuring fast switching 
speed at low saturation voltage. They are 
especially suitable for control amplifiers 
and power-switching circuits, such as 


converters, Inverters, switching 
regulators, and switching-control 
amplifiers. 

The RCA-BUX11 and -BUX11N are sup- 
plied in a steel JEDEC TO-204MA 
hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

VCER 

R0E = 100 Q 

VCEO 

VCEX 

Vbe = -1.5 V 

Vebo 

ic 

•cm 

•b 

Tc< 25«C 

Tc> 26*C derate linearly 

Tstg»Tj 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane 
for 10 a max 


BUX11 

BUX11N 

250 

220 

240 

200 

200 

160 

250 

220 

7 

7 

20 

20 

25 

25 

4 

5 

150 

150 

0.86 

0.86 

■65 to +200 

—65 to +200 

235 

235 


V 

V 

V 

V 

V 
A 
A 
A 

W 

W/“C 

»c 


»c 


Features: 

BUX11 BUX11N 

VCEO 200 V 160 V 

Ic 20 A 20 A 

Pj 150 W 150 W 

TERMINAL DESIGNATIONS 


JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 1 — Derating curves for Is/b snd dissipation. 





COLLECTOR -TO- EMITTER VOLTAGE (Vce)-V 

92CM- 32269 


COLLECTOR-TO- EMITTER VOLTAGE (Vrci-V 

92CM- 32270 


Fig. 2— Maximum safe-operating areas for BUX11 (Tq = 25°C). Fig. 3— Maximum safe-operating areas for BUX11N (Tq = 25°C). 
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POWER TRANSISTORS 


BUX11, BUX11N 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25®C unless 

otherwise specified 



TEST CONDITIONS 

LIMITS 1 



VOLTAGE 

CURRENT 






CHARACTERISTIC 

Vdc 

Adc 

BUX11 

EiUXIIN 

UNITS 


VcE 

Vbe 

ic 

Ib 

Min. 

Max. 

Min. 

Max. 


ICEO 

160 



0 


1.5 




130 



0 

— 


— 

1.5 


ICEX 

250 

—1.5 




1.5 




220 

—1.5 



- 


— 

1.5 


ICEX 

250 

—1.5 



— 

6 


— 

mA 

Tc = 125°C 

220 

-1.5 



— 


— 

6 

Iebo 


—5 



— 

1 

— 

1 


VcEO(sus)a 



0.2b 


200 

- 

160 

- 


V(BR)EBO 



0 


7 

_ 

7 

_ 

V 

IE = 50 mA 











2 


6b 


20 

60 

— 

— 


hPE 

4 


12b 


10 








2 


8b 





20 

60 



4 


15b 


. — 

— 

10 

— 


VBE(sat) I 



12b 

15b 

1.5 

1.88 

B 

1.5 

H 

1.8 

■ 




'■II 





— 


VcE(sat) 

■ 

■ 

iR 


B 

B 

1 

0.6 

1 


■ 

■ 

ij^Jj 

1.88 

B 

iB 

iH 

1.5 

Bi 

•S/b 


■ 

■ 

■ 

0.15 

a 

0.15 

a 

Bi 

tp = 1s nonrep. 


■ 

■ 

■ 

5 

B 

5 

B 

B 

fT 

IB 

■1 

1 

- 

8 

- 

8 

- 

MHz 

tON 


■ 

12 

1.5 

BI 

a 

a 





Bi 

15 

1.88 

B 

B 

B 

1.5 



150C 


12 

1.5 

H 

1.8 

a 

■B 


•Bi = IB2 

30C 


15 

1.88 

B 


B 

1.5 

pS 

tf 

150C 


12 

1.5 

— 

0.4 

— 

— 


IBi = IB2 

30® 


15 

1.88 

— 

— 

— 

0.5 


R0JC 





- 

1.17 

- 

1.17 

“C/W 


® CAUTION: The sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer, 
b Pulsed; pulse duration = 300 duty factor < 2%. 

® Vcc- 



Fig. 4— Thermal-cycling chart for both types. 



Fig. 5— Typical output characteristics for both 
types. 



Fig. 6— Typical dc beta characteristics for 
both types. 



Fig. 7— Typical gain-bandwidth product for 
both types. 
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POWER TRANSISTORS 


BUX11, BUX11N 



Fig. 8— Typical collector-to-em liter saturation 


voltage characteristics for both types. 



saturation voltage charac- 
teristics tor both types. 



Fig. 10— Typical saturated-switching times as 
a function of collector current 
for both types. 



COLLECTOR -TO -BASE VOLTAGE (Vcb)— '^ OR 

EMITTER-TO-BASE VOLTAGE (Veb)— V 9zcs-3l499 


Fig. 11— Typical common-base Input (Cfbo) of 
output (CqPq) capacitance charac- 
teristic for both types. 
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POWER TRANSISTORS 


BUX12 


High-Voltage, High-Current, 
Silicon N-P-N 

Power-Switching Transistor 


Features: 

VCEO 250V 

IC 20 A 

Pj 150 W 


TERMINAL DESIGNATIONS 


The RCA-BUX12 is an epitaxial-base 
silicon n-p-n transistor having high- 
voltage and high-current capabilities and 
featuring fast-switching speed at low 
saturation voltage. It is especially 
suitable for control amplifiers and power- 


switching circuits, such as converters, In- 
verters, switching regulators, and 
switching-control amplifiers. The RCA- 
BUX12 is supplied in a steel JEDEC TO- 
204MA hermetic package. 



JEDEC TO-204MA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO 

VCER 

Rbe = 1002 

VCEO 

VCEX 

Vbe = -1.5V 

Vebo 

'C 

'CM 

•b 

PT 

Tc<25«C 

Tc> 25®C derate linearly 

TstgfTj 

Tl 

At distances > 1/32 in. (0.8 mm) from seating 
plane for 10 s max 


(See dimensional outline “A”.) 




Fig. 1— Maximum safe-operating areas for BUX12 (Tq = 25®C;. 


Fig. 3—Thermal-cyciing chart. 
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POWER TRANSISTORS 


BUX12 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25 ®C 
Unless Otherwise Specified 



* Pulsed; pulse duration = 300 ^s, duty factor < 2%. 

b CAUTION: The sustaining voltage Vceo(s^®) MUST NOT be measured on a curve tracer. 



0 2 4 6 e 10 12 14 

COLLECTOR -TO-EMITTER VOLTAGE (VcE)--y 

92CS- 30374 


Fig- 4— Typical output characteristics. 



" « « 10 ^ ® ® 100 
COLLECTOR CURRENT (Ic) —A 


92CS-52523 

Fig. 5— Typical dc beta characteristics. 



0 0.4 0.8 1.2 t.6 2 5 6 7 8 9 10 II 12 13 • 14 15 , 2 4 6 8 2 4 S 


COLLECTOR CURRENT He) -A COLLECTOR CURRENT (Ic) - A 52 CS -30386 COLLECTOR CURRENT dc) — A 9zcs-303r6 

Fig. 6— Typical gain-bandwidth product ^—Typical coitector-to-emitter saturation pjg s— Typical base-to-emitter saturation volt- 

characteristic. ' ’'o/fage characteristics. characteristics. 



COLLECTOR CURRENT ( Iq )~ A 

92CS-32S29 


Fig. 9— Typical saturated-switching times as 
a function of collector current. 



COLLECTOR-TO-BASE VOLTAGE (Vcb> — VOR 

EMITTER-TO-BASE VOLTAGE (Veb)-V >2^8-30388 

Fig. 10— Typical common-base input (Cjpoi 
or output (Cobo) capacitance 
characteristics. 
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POWER TRANSISTORS 


High-Voltage, High-Current 
Silicon N-P-N 

Power-Switching Transistor 


BUX13 

Features: 

^CEO 325V 

IC 15 A 

Pj 150 W 


The RCA-BUX13 is an epitaxial-base 
silicon n-p-n transistor having high- 
voltage and high-current capabilities and 
featuring fast-switching speed at low 
saturation voltage, it is especially 
suitable for control amplifiers and power- 


switching circuits, such as converters, in- 
verters, switching regulators, and 
switching-control amplifiers. The RCA- 
BUX13 is supplied in a steel JEDEC TO- 
204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO 

VCER 

R0E = 100Q 

VCEO 

VCEX 

Vbe = -1-5V 

VeBO 

•c 

•cm 

•b 

h- 

Tc< 25 «c 

Tq> 25'’C derate linearly 

Tstg.Tj 

Tl 

At distances > 1/32 in. (0.8 mm) from seating 
plane for 10 s max 


BUX13 

400 

V 

390 

V 

325 

V 

400 

V 

7 

V 

15 

A 

20 

A 

3 

A 

150 

W 

0.86 

W/“C 

—65 to +200 

»C 

235 

“C 



468 10 2 ^®®IOO ^ 46 8|qqq 

COLLECTOR - TO - E Ml TTER VOLTAG E { Vc£ ) — V 

92CM- 32532 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2— Derating curves for Is/b ^nd 
dissipation. 



Fig. 1— Maximum safe-operating areas for BUX1 3 (Tc = 25*C). 


Fig. 3—Thermal-cyciing chart. 
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POWER TRANSISTORS 

BUX13 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25 
unless otherwise specified 


TEST CONDITIONS 
VOLTAGE CURRENT 

CHARACTERISTIC V dc A dc 



collector current dc) -A 

Fig. 6— Typical gain-bandwidth product 
characteristic. 


collector current Oc) — a 92CS-30386 

Fig. 7— Typical coilector-to-emitter saturation 
voltage characteristics. 


COLLECTOR CURRENTdc)— A »2CS-3 

Fig. 8— Typical base-to-em liter saturation 
voltage characteristics. 


CASE TEMPERATURE (Tc )'2S*C 


COLLECTOR CURRENT (Ic)-A 

•2CS-3295I 

Fig. 9— Typical saturated-switching times as 
a function of collector current. 



COLLECTDR-TO-BASE VOLTAGE (Vcb) — VOR 

EMITTER-TO-BASE VOLTAGE (VEb)— V «CS-30388 

Fig. 10— Typical common-base input (CjijQ)or 
output (Cotfo) capacitance 
characteristics. 


















POWER TRANSISTORS 


BUX14 


Silicon N-P-N Switching Transistor 


For High-Voltage Switching and 
Amplifier Applications in industrial 
and Commercial Equipment 


RCA-BUX14 is a silicon n-p-n power tran- 
sistor featuring fast switching speeds, 
low saturation voltage, and high safe- 
operating-area (SOA) ratings. It is 
especially designed for use in off-line 
power supplies and is also well suited for 


use in a wide range of inverter or con- 
verter circuits and pulse-width-modulated 
regulators. 

The RCA-BUX14 transistor is supplied in a 
steel JEDEC TO-204MA hermetic 
package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO 

^CEO 

VCEX 

Vbe=-1.5V 

VCER 

RbE = 100Q 

'^EBO 

'c 

‘cm 

‘b 

Pt- 

At Tq up to 25“ 

^J'^stg 

‘‘‘l- 

At distances s 1/16 in. (1.58 mm) from case for 10s max. 


BUX14 

450 V 

400 V 

450 V 

440 V 

7V 

10A 

15A 

2A 

150W 

-65 to -1-200 “C 

235 “C 



COLLECTOR -TO- EMITTER VOLTAGE (Vce)-V 

92CM-32092 


Features: 

^CEO - 400 V 
IC ‘ 10 A 
Pj - 150 W 


TERMINAL DESIGNATIONS 

c 

E 


JEDEC TO-204MA 
(See dimensional outline “A”.) 




Fig. 2 - Dissipation and derating curves. 



Fig. 1 - Maximum safe-operating areas (Tq = 25'*C). 


Fig. 3 - Thermal-cycling chart. 





POWER TRANSISTORS 


BUX14 




Fig. 4 - Typical dc beta characteristics. 




Fig. 5 - Typical base-to-emitter voltage as a 
function of collector current. 


base-to-emitter saturation 

VOLTAGE [Vbe (sof )] - V 

Ib-Ic^H 






-ao*c _ 




— "casT 










I 







lO 

collector current (Ic) — a 




uOi-LtLiUM- lO-EMITTER VOLTAGE 

92CS-30455 

Fig. 9 - Maximum operating conditions for 
switching between saturation and 
cutoff. 
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CASE TEMPERATURE (Tc)' 25 *C 1 
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COLLECTOR-TO-BASE VOLTAGE (Vcb> — V OR 

emitter-to-base voltage «Veb)— V 

92CS- 29992 


Fig. 10 - Typical common-base input or output 
capacitance characteristics as a func- 
tion of collector-to-base voltage or 
emitter-to-base voltage. 


Fig. 6- Typical output characteristics. 


Fig. 7 - Typical base-to-emitter saturation 
voltage as a function of collector 
current. 
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POWER TRANSISTORS 


BUX15 


High-Voltage, High-Power, 
Silicon N-P-N 

Power-Switching Transistor 


The RCA-BUX15 is an epitaxial-base 
silicon n-p-n transistor having high- 
voltage capability, fast switching speeds, 
and low saturation voltages, together 
with high safe-operating-area (SOA) 
ratings. It Is specially designed for use In 


off-line power supplies and is also well 
suited for use in a wide range of inverter 
or converter circuits and pulse-width- 
modulated regulators. 

The RCA-BUX15 Is supplied in a steel 
JEDEC TO-204MA hermetic package. 


Features: 

VCEO 500V 

IC 8 A 

Pj 150 W 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 

(See dimensional outline “CC”.) 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BUX15 

VcBO 500 

VCER 

RbE = 100Q 500 

VcEO 500 

VCEX 

Vbe = — 1.5 V 500 

VeBO 7 

IC 8 

'CM 10 

IB 2 

h- 

Tc<25°C 150 

Tc > 25°C derate linearly 0.86 

TstgiTj — 65 to +200 

T L 

At distances > 1/32 in. (0.8 mm) from seating 

plane for 10 s max 235 


V 

V 

V 

V 

V 
A 
A 
A 

W 

w/oc 

»C 


®c 



92CM-32496 


Fig. i— Maximum safe-operating areas (Tc = 25^'C). 



Fig. 2— Derating curves for Is/b 
dissipation. 



Fig. 3— Thermal-cycling chart. 
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POWER TRANSISTORS 

BUX15 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 25*C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

ujsm 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX15 

VcE 

ETBI 

mm 

El 

|Tin|| 

BT8 

UUj 

'CEO 

KIB 



0 

— 

— 

1.5 

mA 

ICEX 


—1.5 



— 

— 

1.5 

Tc = 125«C 

500 

—1.5 



— 

— 

6 

»EBO 


—5 

0 


— 

— 

1 

VcEO(sus)b 



0.2« 

0 

500 

— 

— 

V 

V(BR)EB0 Ie = 50 rnA 



0 


7 

— 

— 

hPE 

4 


2a 


15 

— 

60 


4 


48 


8 


— 

VBE(sat) 



48 

0.8 

— 

0.9 

1.5 

V 

VcE(sat) 



28 

0.4 

— 

0.15 

0.6 



48 

0.8 

— 

0.4 

1 

fT 

15 


1 


8 

1 

— 

MHz 

IS/b 

t = 1 s, nonrepetitive 

140 




0.15 


— 

A 

30 




5 

— 

— 

tON 

Vcc 

! 

150 V 


4 

0.8 

— 1 

0.5 

1.6 

ps 

ts lBi = IB 2 


4 

0.8 

— 

2.7 

5 

tf = lB2 


4 

0.8 

— 

0.7 

1.4 

RflJC 


i 



— 

“ 1 

1.‘I7 

®c/W 


® Pulsed; pulse duration = 300 ns, duty factor < 2%. 

b CAUTION: The sustaining voltage VcEO(sus) MUST NOT be measured o« a curve tracer. 
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Fig. 5— Typical output characteristics. 
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COLLECTOR CURRENT (Ic )-A 


Fig. 6— Typical base-to-emitter voltage as a 
function of collector current. 



Fig. 7— Typical collector-to-emitter saturation 
voltage as a function of collector 
current. 
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COLLECTOR CURRENT (I r)-A 

MC9-S204B 


Fig. 8— Typical base-to-emitter saturation volt- 
age as a function of collector current. 



Fig. 9— Typical saturated-switching times as 
a function of collector current. 



Fig. 10— Typical thermal-response 
characteristic. 



Fig. 11— Typical common-base Input or output 
capacitance characteristics as a 
function of coUector-to-base voltage 
or emitter-to-base voltage. 


406 













POWER TRANSISTORS 


BUX16, BUX16A, BUX16B, BUX16C 


High-Voltage, High-Power Silicon N-P-N 
Power Transistors 


For Switching and Linear Applications in 
Industrial, and Commercial Equipment 

The RCA BUX1 6-series devices are multiple epitaxial silicon 
n-p-n power transistors employing a new overlay construction 
with several emitter sites. All devices employ the popular 
JEOEC TO-3 package; they differ in breakdown-voltage, 
leakage-current, and current-gain values. 


The high breakdown-voltage ratings and exceptional second- 
breakdown capabilities of these transistors make them especially 
suitable for use in series regulators, power amplifiers, inverters, 
deflection circuits, switching regulators, and high-voltage 
bridge amplifiers. 


Features: 

■ High voltage ratings: Vq^^Isus) up to 400 V, R0£ < 50 

VcEot*u*) “P to 350 V 

o High power dissipation rating: Pj = 100 W at = 135 V, Tq = 25°C 

■ For switching applications where circuit values and operating 

conditions require a transistor with a high second 
breakdown rating (Is/jj) (limit line begins at 135 V) 

■ Maximum area-of-operation curves for dc and pulse operation 

TERMINAL DESIGNATIONS 


MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base reverse-biased (Vgg) = -1 .5 V 

With external base-to-emitter resistance (Rbe) *^50 n 

With base open 

EMITTER-TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION; 

At case temperatures up to 25°C and Vq^ up to 1 35 V 

At case temperatures up to 25°C and V^-g above 1 35 V 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage and operating (Junction) 

PIN TEMPERATURE (During soldering): 

At distance ^ 1/32 in. (0.8 mm) from seating plane for 10 s max. 


'^CBO 


BUX16 BUX16A BUX16B BUX16C 

250 325 375 425 V 


VcEV 250 

Vcer(sus) 225 

Vq^q(sus) 200 

''ebo ® 

'c 5 

•b 2 


325 

300 

250 

6 

5 

2 


375 425 V 

350 400 V 

300 350 V 

6 6 V 

5 5 A 

2 2 A 


100 100 100 100 W 

See Fig. 1 

Derate linearly to 200°C 

65 to 200 °C 



JEDEC TO-3 

(See dimensional outline “A”.) 



92CS- 24283 

Fig. 1 — Maximum operating areas for all types. 



Fig. 2 — Typical dc beta i/s. collector current 
for all types. 



Fig. 3 — Typical gain-bandwidth product vs. 
collector current for all types. 
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POWER TRANSISTORS 


BUX16, BUX16A, BUX16B, BUX16C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2^ Cunless otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX16 

BUX16A 

BUX16B 

BUX16C 

V 

< 

00 

m 

*C 

*B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



250 


_ 

_ 


5 

_ 

_ 

_ 

_ 


_ 


Collector Cutoff Current: 


325 

-1.5 

_ 

_ 

_ 

_ 

_ 

5 

- 

_ 

_ 

_ 


With base reverse-biased 

'CEV 

375 

-1.5 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 




425 

-1.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 


With base reverse-biased 















Tc= 150°C 

•CEV 

250 

-1.5 

- 

- 

- 

8 

- 

8 

- 

3 

- 

3 

mA 

With base open 

'CEO 

175 


_ 

0 

- 

5 

- 

2 

- 

- 

_ 

_ 




250 


- 

0 

- 

- 

- 

- 

- 

5 

- 

2 


Emitter Cutoff Current: 















Veb = 5V 

'ebo 

- 

- 

0 

- 

- 

5 

- 

5 

- 

2 

- 

2 

mA 

Collector-to-Emitter 















Sustaining Voltage^ 















With base open 

VcEO<sus) 

- 


0.2 

0 

200 

- 

250 

- 

300 

- 

350 

- 

V 

With external base-to- 















emitter resistance 















(Rbe)^50I2 

Vcer(sus) 

- 

- 

0.2 

- 

225 

- 

300 

- 

350 

- 

400 

_ 


Emitter-to-Base Voltage 

Vebo 

- 

- 

0 

0.02 

6 

- 

6 

- 

6 

- 

6 

- 

V 



10 



0.4*^ 


15 

130 

15 

130 

15 

130 

15 

130 


DC Forward-Current Transfer 
Ratio 

hFE 

10 

- 

2b 

- 

15 


15 


12 

- 

12 





10 

— 

4.5** 

— 

5 

— 

6 

— 

5 

— 

5 

— 


Base-to-Emitter Voltage 

Vbe 

10 

- 

2b 

- 

- 

3 


3 


3 


3 

V 

Collector-to-Emitter 


- 

_ 

2b 

0.25 

_ 

2.5 

_ 

2.5 

_ 

2.5 


2.5 


Saturation Voltage 

VcElsat) 

- 

- 

4.5** 

1.125 

- 

R 


5 

- 

0 

- 

5 


Gain-Bandwidth Product 

*T 

10 

- 

0.2 

- 

5 

- 

5 

- 

5 

- 

5 

- 

MHz 

Magnitude of Common- 















Emitter. Small-Signal. 















Short-Circuit. Forward- 

|hfe| 

10 

- 

0.2 

- 

5 

_ 

5 

_ 

5 

_ 

5 

_ 


Current Transfer Ratio® 

1 1 














(at 1 MHz) 















Common- Emitter. Sman- 















Signal. Short-Circuit. 















Forward-Current Transfer 















Ratio (at 1 kHz) 

^’fe 

10 

- 

4 

- 

20 

- 

20 

- 

20 

- 

20 

- 


Output Capacitance 















(at 1 MHz): 















VcB-IOV. lg-0 

Cobo 

- 

- 

- 

- 

- 

150 

- 

150 

- 

150 

- 

150 

pF 

Second-Breakdown Collector 






1 









Current**: 















(With base forward-biased) 















Pulse duration 















(nonrapetitive) - 1 s 

•s/b 

135 

- 


- 

0.7B 

- 

0.75 

- 

0.75 

- 

0.75 

- 

A 

Secor>d-Breakdown Energy*: 















(With base reverse-biased) 















L-150/iH.RBE-60n 

H/b 

- 

-4 

4 

- 

1.2 

- 

1.2 

- 

1.2 

- 

1.2 

- 

mJ 

Thermal Resistance: 


1 













Junction-to-case 

R^JC 

- 

- 

- 

- 

- 

1.75 

- 

1.75 

-■ 

1.75 

- 

1.75 

°C/W 


■ CAUTION: Sustaining voltagat '^CER ^dST NOT be maaiurtd on a curv# tracai . 

Pulaad, pulsa duration < 360 n». duty factor - 296. 
a Maasurad at a fraquency whara |hf^ is dacraaiing at approx inutaly 6 dB par octave. 

^ 13 /^ it dafinad at tha currant at which second braakdown occurs at a spacifiad collector voltage with the emitter-base 
Junction forward biased for transistor operation in tha active region. 

* E 3 /IJ it defined at tha energy at which second breakdown occurs under specified reverse bias connections. 

^S/b “ ^ where L is a tarias load or leakage inductance, and I is tha peak collector current. 
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POWER TRANSISTORS 



Fig. 4 — Typical output characteristics 
for all types. 


BUX16, BUX16A, BUX16B, BUX16C 



0 I 2 3 4 S 


BASE-TO-EMITTER VOLTAGE (Vag)— V 

92LS-I955 

Fig. 5— Typical transfer characteristics 
for all types. 



92CS-242B4 


Fig. 6 — Sustaining voltage vs base-to- 
emitter resistance for all types. 




0 SOO 1,000 1,»0 2,000 2,500 3,000 

INDUCTANCE (L)-»H 


Fig. 7 — Typical reverse-bias, second- 
breakdown characteristic 
for aU types. 



BASE SERIES RESISTANCE (Rg) - a 


Fig. 8 — Typical reverse-bias, second- 
breakdown characteristic 
for all types. 



Fig. 9 - Typical reverse-bias, second- 
breakdown characteristic 
for all types. 



Fig. 10 — Saturated switching time (storage) 
vs. collector current for all types. 


PULSE WIDTH 420 >l» 

REPETITION RATE -500 PULSES/s 
COLLECTOR SUPPLY VOLTAGE (Vcc>*30 V 
CASE TEMPERATURE (Tc)* 25* C 
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TURM-ON TIME (ton) OR FALL TIME(tf)— 
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0 0.5 I 1.5 2 2.5 3 35 4 


COLLECTOR CURRENT Ilc)-A 92LS-I969RI 


Fig. 11 — Saturated switching times (turn- 
on and fall) i^s. collector current 
for all types. 
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POWER TRANSISTORS 


BUX17, BUX17A, BUX17B, BUX17C 

Silicon N*P-N Switching Transistors 

For Switching Applications in Industrial and Commercial Equipment 


The RCA-BUX17, BUX17A, BUX17B, and BUX17C are 
multiple epitaxial silicon n p-n power transistors utilizing a 
multiple-emitter-site structure. Multiple-epitaxial construction 
maximizes the volt-ampere characteristic of the device and 
provides fast switching speeds. Multiple-emitter-site design 
assures uniform current flow throughout the structure, which 
produces a high Ig/j, and a large safe-operation area. 

These devices use the popular JEDEC TO-3 package; they 
differ mainly in voltage ratings and leakage-current limits. 


The exceptional second-breakdown capabilities and high 
voltage-breakdown ratings make these transistors especially 
suitable for off-line inverters, switching regulators, motor 
controls, and deflection-circuit applications. 

The high breakdown voltages, low saturation voltages, and 
fast-switching capability of these devices make them especially 
suitable for inverter circuits operating directly off the rectified 
115-V power line or in a bridge configuration operating from 
the rectified 220-V line. 


Features: 

■ High voltage ratings: 

VCBO = 250 V IBUX17) 

= 350 V (BUX17A) 

= 400 V (BUX17B) 

= 450 V (BUX17C) 

■ High dissipation rating: Pj = 150 W 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 



JEDEC TO-3 

(See dimensional outline “A”.) 



92CSM9476 

Fig. 2 — Thermal-cycling rating chart for all types. 


MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE V^bq 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open VceoIsus* 

With reverse bias (Vgg) = 0 V (with base-enrtitter shorted) 

With external base-to-emitter resistance (Rbe> < 50 a '^CER**‘^** 

EMITTER-TO-BASE VOLTAGE VggQ 

COLLECTOR CURRENT: 

Continuous 

'cm 

CONTINUOUS BASE CURRENT Ig 

TRANSISTOR DISSIPATION: p.^ 

At case temperatures up to 25 C and V^g up to 30 V 

At case temperatures up to 25°C and V^g above 30 V 

At case temperatures above 25°C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During soldering): 

At distances ^ 1/32 in. (0.8 mm) from case for 10 s max 


BUX17 BUX17A BUX17B BUX17C 

250 350 400 450 


250 

350 

275 


150 


300 

400 

325 


150 


350 

450 

375 


e Fig. 1 


Derate linearly to 200 C 

65 to -r200 

230 



1 12 

II 
1- 8 

COLLECTOR-TO-EMITTER VOLTAGE 
(Vce) • 3V 



1 














IZ5*C 











|5 

DO 


n 

-CASE TEMP 
(Tc)*25*C_ 

:ra 

's 

-ur 

N 

E 








° s s s § 

TYPICAL DC FORWr 
TRANSFER RA 















-j ^ ^ 

< 
z 

O 2 













0 









S 

Ni 




4 


2 4 



2 


2 468 2 468 Z 

0.1 I 10 

COLLECTOR CURRENT (Ic) —A 

92CS-I9478 


Fig. 3 — Typical normalized dc beta characteristics 
for all types. 
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Fig. 1 — Maximum operating areas for all types. 












POWER TRANSISTORS 


BUX17, BUX17A, BUX17B, BUX17C 


ELECTRICAL CHARACTERISTICS, At Case Temperature {Tc) unless otherwise specified 


TEST CONDITIONS 

CHARACTERISTIC SYMBOL ''^LJAGE 


Collector Cutoff Current: 

With external base-to-emitter 
resistance (Rb^) = 50 n 


With base-emitter junction 
reverse-biased 


AtTc= 125 C 


Emitter Cutoff Current 


DC Forward-Current Transfer Ratio hpg 


Collector-to-Emitter Sustaining 
Voltage 
With base open 


With external base-to-emitter 
resistance (Rbe) = 50 



Base-to- Emitter Voltage 


Base-to-Emitter Saturation Voltage V 0 p(sat) 


Collector-to-Emitter Saturation Voltage V^plsat) 


Magnitude of Common-Emitter. 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio; 
f = 1 MHz 


Forward-bias Second Breakdown 
Collector Current: 
t = 1 s, nonrepetitive 


Second-Breakdown Energy: 
With base reverse-biased, and 
RBE = 50n. L = 40/iH 


Thermal Resistance; 
Junction-to-Case 


■Pulsed; pulse duration < 350 /is, duty factor = 2%. 

**CAUTION: The sustaining voltages Vcer(sus) 

MUST NOT be measured on a curve tracer. 
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COLLECTOR CURRENT (Ic) — A 


COLLECTOR CURRENT (Ig) — A 


COLLECTOR CURRENT (Ic ) — A 


92CS-Z46Z4 


Fig. 10 — Typical fall-time characteristic Fig. 11 — Typical storage-time characteristics Fig. 12 — Typical inductive- and resistive-load 

for all types. for all types (with constant fall-time characteristics for all types. 

forced gain). 
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POWER TRANSISTORS 


BUX18, BUX18A, BUX18B, BUX18C 

High-Voltage, High-Current Silicon N-P-N 
Power-Switching Transistors 

For Off-Line Switching Applications 


Features: 


The RCA-BUX18, BUX18A, BUX18B, 
and BUX18C are epitaxial silicon n-p-n 
power-switching transistors with pi-nu 
construction. They are intended for use in 
off-line power supplies and for other appli- 
cations in which a combination of high- 

MAXIMUM HATXUGS. Absolute-Maximum Values: 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGES: 

With reverse bias. Vgg = -1.5 V 

With external base-to-emitter resistance (Rbe ' 100J2) Vq| 

With base open '^CEO**“** 

EMITTER-TO-BASE VOLTAGE VggQ 

CONTINUOUS COLLECTOR CURRENT Iq 

PEAK COLLECTOR CURRENT Iqm 

CONTINUOUS BASE CURRENT Ig 

PEAK BASE CURRENT Ig^, 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25°C 

At case temperatures above 25°C 

TEMPERATURE RANGE; 

Storage and Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 

At distances^ 1/32 in. (0.8 mm) from case for 10 s max. . . . 


''CEV' 

'^cer' 


(sus) 

i(sus) 


BUX18A 

450 


600 

375 


750 

425 

375 


:e linearly at 0.68 
-65 to +200 . 



Fig. 1 — Maximum operating areas for all types. 


Fast switching speed 

Hermetic steel package— JE DEC TO-3 

Epitaxial pi-nu construction 


current-handling capability, ruggedness, 
and fast switching speed is required. The 
devices are hermetically sealed in a steel 
JEDEC TO-3 package, and differ from 
each other in collector voltage ratings. 


TERMINAL DESIGNATIONS 


BOTTOM 



(See dimensional outline “A”.) 



92CS-27753 


Fig. 2 — Maximum operating areas for all 
types at 25° C and 1 00° C. 



Fig. 3 — Thermal-cycling rating chart for all 
types. 



Fig. 4 — Typical dc beta characteristic for all 
types. 
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POWER TRANSISTORS 


BUX18, BUX18A, BUX18B, BUX18C 


ELECTRICAL CHARACTERISTICS, At Cam Tmpantun (Tcf - 2B^C unhm othmwlm apacifitd. 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 
V dc 

CURRENT 
A dc 

BUX18 

BUX18A 

BUX18B 

BUX18C 

UNITS 



VCE 

Vbe 

*C 

(b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector Cutoff Current: 















With external base-to-emitter 

•CER 

200 




- 

3 

- 

- 

- 

- 

- 

- 


resistance (RbeI * 

275 




- 

- 

- 

3 

- 

- 

- 

- 



325 




- 

- 

- 

- 

- 

3 

- 

- 




400 




- 

- 

- 

- 

- 

- 

- 

3 


With base-to-emitter junction 


300 

-1.5 



- 

0.5 

- 

_ 

- 

- 

- 

- 


reverse-biased 

'CEV 

450 

-1.5 



- 

- 

- 

0.5 

- 

- 

- 

- 

mA 


600 

-1.5 



— 

— 

- 

— 

- 

0.5 

- 

— 




750 

-1.5 



- 

- 

- ■ 

- 

- 

- 


0.5 


With base-to-emitter junction 


300 

-1.5 



- 

10 

- 

- 

- 

- 

- 

- 


reverse-biased. 


450 

-1.5 



- 

- 

- 

10 

. - 

- 

- 

- 


and Tc - 100®C 


600 

-1.5 



- 

- 

- 

- 

- 

10 

- 

- 



750 

-1.5 



- 

- 

- 

- 

- 

- 

- 

10 


Emitter Cutoff Current 

■ebo 


-6 

0 


- 

3 

- 

3 

- 

3 

- 

3 

mA 

Emitter Cutoff Voltage 

Vebo 



0 

0003 

6 

- 

6 


6 

- 

6 

- 

V 



3 


4» 


- 

- 

_ 

_ 

10 

- 

10 

— 


DC Forward-Current 

^’FE 

3 


5* 


- 

- 

7 

- 

- 

- 

— 

- 


Transfer Ratio 

3 


6* 


7 

- 

- 

- 

- 

- 

- 

- 




5 


1* 


15 

100 

15 

100 

15 

100 

15 

100 


Collector-to-Emitter 















Sustaining Voltage: 
With base open 

VcEofeus) 



0.2 

0 

200** 


275** 

“ 

325'* 


375** 

“ 

V 

With external base-to-emitter 
resistance (Rbe) = 10012 

VcerIsus) 



0.2 


250** 

- 

325»» 

- 

375*’ 

- 

425“ 

- 


Forward-Biased Second-Break- 


38 

200 




3.16 

0.1 


3.16 

0.1 


3.16 

0.1 


3.16 

0.1 



down Collector Current: 

•s/b 







I 

A 

t « 1 s. nonrepetitive 










Base-to-Emitter 




6* 

1.2 

_ 

2.5 

- 

- 

_ 

- 

- 

_ 


Saturation Voltage 

VgElsat) 



5* 

1 

- 

- 

- 

2.5 

- 

- 

- 

- 

V 





4* 

0.8 

- 

- 

- 

- 

- 

2;5 

- 

2.5 


Collector-to-Emitter 




6* 

1.2 


1.5 

_ 

_ 

_ 

_ 

_ 

- 


Saturation Voltage 

VcElsat) 



5* 

1 

- 

- 

- 

1.5 

- 


- 

- 

V 





4* 

0.8 

- 

- 

- 

- 

- 

1.5 

- 

1.5 


Reverse-Bias Second- Breakdown 















Energy: 

RBE-3ka L-40/iH 

Es/b 


-1.5 

3 


180 


180 


180 


180 

“ 

mJ 

Saturated Switching Time 















Hbi“Ib2I: 

Storage 

*s 

Vcc* 
200 V 


4 

0.8 

- 

2 

- 

2 

- 

2 

- 

2 


Fall 

tf 

Vcc “ 
200 V 


4 

0.8 

- 

0.6 

- 

0.6 

- 

0.6 

- 

0.6 


Thermal Resistance: 















Junction-to-Case 

RtfX 





- 

1.46 

-• 

1.46 

- 

1.46 

- 

1.46 

®C/W 


* Pulsed, pulse duration = 300 jus, duty factor ^2%. 

b CAUTION: Sustaining Voltages \/ q ^ q { sus ) and Vqer(sus), MUST NOT be measured on a curve tracer. 




Fig. 5 — Typical coUectoMo-ernitter satura- **'*'* 

tion-voltage characteristics for all Fig. 6— Typical base-to-emitter saturation- 

types. voltage characteristics for all types. 
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POWER TRANSISTORS 


BUX20A 


Silicon N-P-N 
Switching Transistor 

For Switching Applications in 
Industrial and Commercial Equipment 


The RCA-BUX20A is a silicon n-p-n power 
transistor featuring fast switching 
speeds, low saturation voltage, and high 
safe-operating-area (SOA) ratings. It is 
specially designed for converters, in- 
verters, pulse-width-modulated regu- 


lators, and a variety of power switching 
circuits. 

The RCA-BUX20A transistor is supplied in 
a steel JEDEC TO-204MA hermetic 
package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BUX20A 

VCBO 160 

VcER(sus) 

Rbe = 50Q 140 

VcEO(sus) 125 

VcEX(sus) 

Vbe = -1.5 V 160 

VeBO 7 

IC 40 

'CM 50 

Ib 10 

h- 

Tc< 25"Cand VcEupto24V 140 

"Tstg.Tj -65 to -1-200 

Tl 

At distances > 1/32 in. (0.8 mm) from seating piane for 10 s max. ... 230 


V 

V 

V 

V 

V 
A 
A 
A 

W 

*C 

»C 



COLLECTOR-TO- EMITTER VOLTAGE (Vce>-V 9ECM-33035 

Fig. 1 - Maximum safe operating area. 


Features: 

VCEO — 125 V 
IC — 40 A 
PT — 140 W 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2- Derating curves for Is/b and 
dissipation. 



Fig. 3 ■ Thermal-cycling chart. 


415 





POWER TRANSISTORS 


BUX20A 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 25'‘C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX20A 

VcE 

vbe 

ic 


Min. 

Typ. 

Max. 

•CEO 

100 

— 

— 

0 

— 

— 

3 

mA 

•CEV 

160 

-1.5 

— 

— 

— 

— 

5 

Tc = 125*C 

160 

-1.5 

— 

— 

— 

— 

12 

lEBO 

- 

-7 

0 

- 

- 

- 

10 

VcEO(sus)*> 

— 

— 

0.23 

— 

125 

— 

— 

V 

VcEX(sus)b 
RB = 50Q 
L = 2mH 

- 

-1.5 

0.23 

- 

160 

- 

- 

V 

VBE(sat)a 

— 

— 

20 

2 

— 

1.3 

1.5 

— 

. 

40 

4 

— 

2.0 

2.2 

VcE(sat)a 

— 

— 

20 

2 

— 

0.6 

0.8 

— 

— 

40 

4 

— 

1.8 

2.5 

hpE® 

2 

— 

20 

— 

20 

— 

60 


4 

— 

40 

— 

10 

— 

— 

>S/b 

t = 1 s, nonrepetitive 

24 

— . 1 


_ 

5.8 

— 

— 

A 

45 

— 


— 

. 0.9 

' — 

— 

fT 

10 

— 

2 


50 

— 

— 

MHz 

‘ON 

Vcc 

30 V 

— 

20 

2 

— 

0.45 

0.7 

MS 

ts® 

— 

20 

2 

— 

0.6 

1.5 

tfC 

— 

20 

2 

- 

0.15 

0.5 

R0JC 

10 

i 

10 

I 

— 

— 

__Z 1 

1.25 

X/W 


apiikoH- niii«e d'jratiop. -3CC duty tactOi 2Vo. 

**CAUTION: The sustaining voltages VcEO(sus) and VcEX(sus) MUST NOT be measured 
on a curve tracer. 


®IBi = -IB2- 



92CS-I5652RI 

Fig. 4 - Typical output characteristics. 



Fig. 5 ■ Typical dc beta characteristics. 



92CS- 33032 

Fig. 6 - Typical transfer characteristics. 
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POWER TRANSISTORS 


BUX21 


Silicon N-P-N Switching Transistor 


For Switching Applications in 
Industrial and Commercial Equipment 

RCA-BUX21 is a silicon n-p-n power tran- 
sistor featuring fast switching speeds, low 
saturation voltage, and high safe-operating- 
area (SOA) ratings. It is specially designed 
for converters, inverters, pulse-width-modu- 


lated regulators, and a variety of power 
switching circuits. 

The RCA-BUX21 transistor is supplied in a 
steel JEDEC TO-204MA hermetic package. 


Features: 

VCEO-200V 

Iq -40 A 
Pj -250W 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 


(See dimensional outline “A”) 



92CS-28S33 


Fig. 2 — Dissipation and derating curve. 



Fig. 3 — Thermal-cycling rating chart. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BUX21 

VcBO 250 

VcEO 200 

^CEX 

Vbe = -T5 V . 250 

Vcer 

Roc = 100 O 240 

''EBO • . . • • 2 

\q 40 

•cm 50 

«B • • • • 8 

o 

At Tq up to 25 and Vq£ up to 20 V 250 

Tj, Tj^g -65 to +200 

At distances ^ 1/16 in. (1.58 mm) from case for 10 s max. ....... 200 


V 

V 
A 
A 
A 

W 

°C 



10 100 
COLLECTOR-TO-EMITTER VOLTAGE (Vc^)- V 


92CM-3 1448 


Fig. 1 — Maximum operating areas (Tq = 25 C). 
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POWER TRANSISTORS 


BUX21 



COLLECTOR CURRENT ( Iq) — A 92C3-3I4S7 

Fig. 10 — Typical damped turn-off time 
characteristics. 



characteristics as a function of 
collector current. 



Fig. 12— Typical-switching-time characteristics at 
Tq= 125 Casa function of collector 
current. 


§ t lo^e 

li ‘ 

ii ^ 

< g 
2 < 103 






CASE 

TEMPERATURE (Tc)*25*C 
UENCYU ) >0.1 MHz 



t 



FREC 

















































COMMON -BASE INPUT ( 
COMMON -BASE OUTPUT 



~ 













h 





























u 





I 10 100 400 

COLLECTOR -TO -BASE VOLTAGE (VcbI— V OR 
EMITTER-TO-BASE VOLTAGE (Vge)— V 

92CS-3I459 

Fig. 13 - Typical common-base input or 

output capacitance 

characteristics. 



Fig. 14 — Oscilloscope display for normalized 
measurement of damped inductive 
switching time (t^). 



NOTE: TRANSITION TIME 
FROM 90% Ig^ TO 90% Ig^ MUST 
BE LESS THAN 0.S /it. 

Fig. 15- Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 



Fig. 16 — Circuit for measuring switching times. 
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POWER TRANSISTORS 

BUX31, BUX31A, BUX31B 


4-A SwitchMax Power Transistors 

High Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


The RCA-BUX31 SwitchMax series of 
silicon n-p-n power transistors feature 
high-voltage capability, fast switching 
speeds, and low saturation voltages, 
together with high safe-operating-area 
(SOA) ratings. They are specially designed 
for use in off-line power supplies and are 
also well suited for use in a wide range of 
inverter or converter circuits and pulse- 
width-modulated regulators. These high- 
voltage, high-speed transistors are 100- 


per-cent tested for parameters that are 
essential to the design of industrial high- 
power switching circuits. Switching times, 

including inductive turn-off time, and 
saturation voltages are tested at 100°C, as 
well as at 25° C, to provide information 
necessary for worst-case design. 

The BUX31 -series transistors are supplied 
in steel JEDEC TO-204MA hermetic pack- 
ages. 


Features: 

m 100% High-Temperature Tested for 100° C 
Parameters 

■ Fast Switching Speed 
i High Voltage Ratings: 

VcEX = ^50 - 550 V 

■ Low VQ^(sat) at Iq = 4 A 
m Steel Hermetic TO-204MA 

Package 

Applications 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 

TERMINAL DESIGNATIONS 


c 



(See dimensional outline “CC”) 



Fig. 2 - Dissipation derating curve 
for all types. 



Fig. 3 - Thermal-cycling chart for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCEV 

Vbe = -1.5V.. 
^CER 

RBE< 10 Q .... 
VcEX (Clamped) 
Vbe = -1.5V... 


''CEO • 
^EBO • 
lc(sat) 


'CM • 
•b-' 
Pt 


BUX31 

BUX31A 

BUX31B 


800 

900 

1000 

V 

800 

900 

1000 

V 

450 

500 

550 

V 

400 

450 

500 

V 


Tq up to 25°C 

Tr' above 25® C. deratfi linfiarlv 


' stg 

'L 

At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


, 10 
. 4 


. 150 
1 n 


—65 to 175 
—65 to 200 


235 . 


V 

A 

A 

A 

A 

W 

\A//0^ 

®c 

°c 


®c 


t 2 468 10 2 468|( 

COLLECTOR-TO- EMITTER VOLTAGE (Vce)— V 



6 8|ooo 


92CM- 33446 

Fig.1 - Maximum operating areas for all types [Tq]. 
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POWER TRANSISTORS 


BUX31, BUX31A, BUX31B 


ELECTRICAL CHARACTERISTICS 



Test Conditions 

Limits 


Characteristic 

Voltage 
V dc 

Current 

Adc 

BUX31 

BUX31A 

BUX31B 

Units 


< 

o 

m 

UJ 

m 

> 

*c 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



Tq = 25® C 


■CEV 

800 

900 

1000 

—1.5 

—1.5 

—1.5 



- 

0.1 

- 

0.1 

- 

0.1 


■CER 

800 




- 

0.2 

— 

— 

— 

— 

mA 

^ 10 Q 

900 




— 

— 

— 

0.2 

— 

— 



1000 




— 

— 

— 

— 

— 

0.2 


'lEBO 


—8 

0 


- 

2 

— 

2 

- 

2 


VcEO(sus)b 



0.23 

0 

400 

- 

450 

- 

500 

- 

V 

LU 

LL 

.C 

3 


4 


8 

40 

8 

40 

8 

40 


VeE(sat) 



4 

0.8 

- 

1.3 

- 

1.3 

- 

1.3 





4 

0.8 



1 

_ 

1 

_ 

1 


VQE(sat) 



8 

2 



2 



2 



2 

V 

VCEX^ 












(Clamped Eg/b) 


—5 

4 

0.8C 

450 

— 

500 

— 

550 

— 


L = 170 fjH 












‘s/b 

30 


5 


1 

- 

1 

- 

1 

- 

s 

Ihfel f=5 MHz 

10 


0.2 


3 

12 

3 

12 

3 

12 


^T 

10 


0.2 


15 

60 

15 

60 

15 

60 

MHz 

Cobo ^=0.1 MHz 

IOC 




50 

250 

50 

250 

1 

50 

250 

pF 




4 

0.8 

- 

0.1 

- 

0.1 

- 

0.1 


'r“ 



4 

0.8 

- 

0.45 

- 

0.45 

- 

0.45 


ts« 



4 

0.8© 

■ - 

3.0 

- 

3.0 

- 

3.0 


tf'* 



4 

0.86 


0.4 

- 

0.4 

- 

0.4 













fJS 

Vqq=250V, 












L=170/uH, 



4 

0.86 


0.4 


0.4 


0.4 


Rq = 50Q 












Collector clamped 












^0 VcEX 














2 4 6 8 lo 

COLLECTOR CURRENT ( )- A 92CS-32045 


Fig.6 - Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 


§ 1- 

Ib’^c/s 









i 8 

1 > " 

i J 

i 2; 

3 

Ql 



in 

— - — 

— ;; 




U- 


— 2 ^ 



J*C 






— 


























1 

2 



10 


COLLECTOR CURRENT (I (- )-A 92CS-32046 

Fig. 7 - Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 


1 •- 

COLLECTOR- TO 
VOLTAGE (Vq£ 

-40 

-EMITTER 
•3 V 

C 













5^ 

— 

— 

— 

— 

— 

5 

> 

£ 4 

s 

7 2 

< 

OJ 

^casT^ 












! 















1 






2 4 6 8 IQ 

COLLECTOR CURRENT (Ic )“A 92CS-32047 


Fig.8 - Typical base-to-emitter voltage as a 
function of collector current for all 
types. 



Flg.4 - Typical thermal-response chara- 
teristic for all types. 



Fig.5 - Typical dc beta characteristics for all 
types. 



Fig.9 - Typical output characteristics 
for all types. 
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POWER TRANSISTORS 


BUX31, BUX31A, BUX31B 


ELECTRICAL CHARACTERISTICS (Continued) 

I Test Conditions Limits 

Characteristic Voltage I Current BUX 31 I BUX 31 A I BUX 31 B Units 



Vpp=250V, 

L=T 70 ;.H, 

Rq = 500 
Collector clamped 
to Vr;cY 


spulsed: pulse duration = 300 fjs, duty factor <2%. 
•^CAUTION: The sustaining voltage Vq^q^sus) and 
Vqex must not be measured on a curve tracer. 


e CASE TEMPERATURE (Tc )-25*Ct 

\l I8|*&8A.Ib2*I.SA F 


<1Vqc= 250 V. tp=20 fjs. 
®'Bi= -'B2- 


CASE TEMPERATURE (Tc»-IOO*C : 

lBi*0.eA.XB2*l«A 

Vcc'ZSOV 

- 


COLLECTOR CURRENT (Ic )-A 

Fig.12 - Typical saturated switching time 
characteristics for all types. 


COLLECTOR CURRENT (lc)-A 

Fig. 13 - Typical saturated switching time 
characteristics for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 9203-33451 


Fig. 15 - Maximum operating conditions for 
switching between saturation and 


1 CASE TEMPERATURE (T(.)*25«C-- 
4: XBi-lBz- »0«A 

K ycc-250v :: 

^ Ip • 20 m1 


C0U.ECT0R CURRENT ( Ic )-A 

Fig. 10 - Typical saturated switching time 
characteristics for all types. 


CASE TEMPERATURE (T^)* IOO*C : 

Xb,*Ib2* -0.8A 

vcc * 250 V : 


COLLECTOR CURRENT ( Iq l-A 

Fig.11 - Typical saturated switching time 
characteristics for all types. 



— 

— 

— 












— 3 


















,0 2 4 6 8,0 2 4 6 8 ,o? 2 < « ® |0 

COLLECTOR -TO-BASE VOLTAGE (Vcs>— V 92CS-320! 
OR EMITTER-TO-BASE VDLTAGE(Veb>-V 

Fig.14 - Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage 
or emitter-to-base voltage for all types. 


I rt^Qn v i transition t 

I C090 /o Y090% FROM 90% IB, TO 90% 


L 10% Ic(PEAK) 
92CS-30389m 


Fig. 16 - Oscilloscope display for measure- 
ment of clamped induction switching 


Fig. 17 - Phase relationship between input and 
output currents showing reference 
points for specification of switching 



















POWER TRANSISTORS 

BUX31, BUX31A, BUX31B 


O.OOI/xF: 



r-Ti. 


FREQ* 500 Hr 


ic Ri R2 vcex clamp 
5 A |15 n |15 a [clamped VcEX RATING 1 


Ql, Q2 >2N63S4 
03 » 2N3762 
<34,05, 

06,07 * CA3725 OUAD 
TRANSISTOR 
ARRAY 

■•♦this CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS Vcc .Vbi .V02. 

Vb( CLAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t, AND t, TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

: SWI CLOSED FOR tr . t, , tf. SWI OPEN FOR tc- 

92CM-32I03 


Fig. 18 - Circuit for measuring switching times. 
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POWER TRANSISTORS 


BUX32, BUX32A, BUX32B 


6-A SwitchMax Power Transistors 

High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


The BUX32 SwitchMax series of silicon 
n-p-n power transistors feature high- 
voltage capability, fast switching speeds, 
and low saturation voltages, together with 
high safe-operating-area (SOA) ratings. 
They are speciaily designed for use in off- 
line power supplies and are also well suited 
for use in a wide range of inverter or 
converter circuits and pulse-width- 
modulated regulators. These high-voltage, 
high-speed transistors are 100-pef-cent 


tested for parameters that are essential to 
the design of industrial high-power 
switching circuits. Switching times, 
including inductive turn-off time, and 
saturation voltages are tested at 100®C, as 
well as at 25® C, to provide information 
necessary for worst-case design. 

The BUX32-series transistors are supplied 
in steel JEDEC TO-204MA hermetic 
packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcEV 

Vbe=-1.5V.. 

vger 

VCEX (Clamped) 

Vbe=-T5V. 

VcEO 

Vebo 

Ic(sat) 

'C - •• 

•cm 

•b-- • 

Pt 

Tq up to 25°C 

Tj ^ 

^stg 

Tl 

At distance ^ 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


BUX32 

BUX32A 

BUX32B 


800 

900 

1000 

V 

800 

900 

1000 

V 

450 

500 

550 

V 

400 

450 

500 

V 


-8 - 
- 6_ 
- 8 _ 
-10 » 
- 4 » 

-150 . 


-65 to 175 . 
-65 to 200 


V 

A 

A 

A 

A 

W 
wr u 
°C 
°C 



3 10 2 4 6 8|00 

COLLECTOR-TO- EMITTER VOLTAGE (Vce)— V 


6 «KXX) 


Features: 

■ 100% high-temperature tested for 100°C 
parameters 

■ Fast switching speed 

■ High voltage ratings: 

VceX=450-550 V 

■ Low VcEi^^O af 4 

■ Steel hermetic TO-204MA package 

Applications: 

■ Off-Line power supplies 

■ High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 

(See dimensional outline “CC”.) 






z 


£ 

3 123 

a 

<100 

o 

E 

ssssssssisssssssss: 

sssussssshh:: s:s:sss»ks :»sssssss!ssssss:s 
■■■■■""■■■SSSSSS ■■■■■■■■■■■■ sssssssssssssssssss 

■■■•■■■■■■■■ ■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■«■ ■■■■■■■■«■■■■■■■■■■ 

S 50 
25 
0 

■■■■■■*■■■■■■■ ■ ■■■■■■■ ■iaiiBiiiiriaannJ 

SHSSKKKKS s usH» KiS! ssis»iiSH:::::s» 
:»s:ss:::»s: s s:ss: -»s:::sss:hs:k» 

■■■■■■■■■■■■■■ ■ ■■■■■■■ ■■■■■ 


CASE TEMPERATURE (Tc)-*C 9jcs-3?042 


Fig. 2 - Dissipation derating curve for all types. 



Fig. 1 - Maximum operating areas for all types (Tq). 


Fig. 3 - Thermal-cycling chart for all types. 
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POWER TRANSISTORS 


ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 

LIMITS 


CHARAC- 

TERISTIC 

VOLTAGE 
V dc 

CURRENT 
A dc 

BUX32 

BUX32A 

BUX32B 

UNITS 


I 

I 

■ana 


iTffiiTfin 

I22Q|[22Q| 



Tc=25°C 



800 

-1.5 

■ 


B 

m 

B 

— 

KB 

— 


ICEV 

900 

-1.5 

■ 

■ 

H 

D 

B 

0.1 

H 

- 



1000 

-1.5 

■ 


B 

H 

B 

— 


0.1 













•CER 

800 

900 






— 

0.2 

— 

— 


Rbe^ioh 





BjB 





1000 




— 

— 

— 

— 

— 

0.2 


iebo 


-8 

0 


— 

2 

— 

2 

— 

2 


VCEO(sus)b 



0.23 

0 

400 

— 

450 

— 

500 

— 

V 

hpE 

3 


6 


8 

40 

8 

40 

8 

40 


VBE(sat) 



6 

1.2 

- 

1.3 

- 

1.3 

- 

1.3 





6 

1.2 



1 



1 



1 


VcE(sat) 



8 

2 



2 



2 



2 


VCEX*^ 











V 

(Clamped Es/b) 
L=170 


-5 

6 

1.2© 

450 

— 

500 

— 

550 

— 


IS/b 

30 


5 


1 

— 

1 

— 

1 

- 

s 

Ihfel f=5MHz 

10 


0.2 


3 

12 

3 

12 

3 

12 



10 


0.2 


15 

60 

15 

60 

15 

60 

MHz 

Cobo f=0-1 MHz- 

IOC 




50 

250 

50 

250 

50 

250 

PF 




6 

1.2 

— 

0.1 

— 

0.1 

— 

0.1 


tr** 



6 

1.2 

— 

0.45 

— 

0.45 

— 

0.45 


tsd 



6 

1.2© 

— 

3.0 

— 

3.0 

— 

3.0 


tfd 



6 

1.2© 

— 

0.4 

— 

0.4 

— 

0.4 


tc 

VcC=250 V. 
L=170 pH, 

RC=50 n 

Collector clamped 
to VcEX 



6 

1.2© 

- 

0.4 

- 

0.4 

- 

0.4 

MS 




Tc=100°C 


ICEV 

800 

900 

1000 

-1.5 

-1.5 

-1.5 



- 

1 

- 

1 

- 

1 

mA 

ICER 

Rbe ^ 10 n 

800 

900 

1000 




- 

3 

- 

3 

- 

3 

VcE(sat) 



6 

1.2 

— , 

1.5 

— 

1.5 

— 

1.5 

V 

•i** 



6 

1.2 

— 

0.6 

— 

0.6 

- 

0.6 

pS 

tsd 



6 

1.2© 

— 

4 

— 

4 

— 

4 

tfd 



6 

1.2© 

- 

0.7 

- 

0.7 

— 

0.7 

tc 

Vcc=250 V, 
L=170 pH, 

RC=50 n 

Collector clamped 
to VcEX 



6 

1.2© 

- 

0.8 

- 

0.8 

- 

0.8 


|R0JC 

1 10 I 

I H I 



Z] 

I 10 I 

- 

I 1.0 |°c/w| 


^Pulsed; pulse duration=300 ^s, duty factor < 2%. ®Vqb value. 

•^CAUTION; The sustaining voltage Vqeo(sus) dvQQ=250 V, tp=20 /iS. 

and VqeX MUST NOT be measured on a curve tracer. 


BUX32, BUX32A, BUX32B 



Fig. 4 - Typical thermal-response characteristic 
for all types. 



Fig. 5 - Typical dc beta characteristics for all 
types. 



Fig. 6 - Typical collector-to-emitter saturation 
voltage as a function of collector current for all 
types. 



voltage as a function of collector current for all 
types. 
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POWER TRANSISTORS 

BUX32, BUX32A, BUX32B 



Fig. 8 - Typical base-to-emitter voltage as a 
function of collector current for all types. 



92CS-32046RI 

Fig. 9 - Typical output characteristics for all 
types. 



92CS- 33405 

Fig. 10 - Typical saturated switching time 
characteristics for all types. 


c CASE TEMPERATURE (Tp)* IOO*C ^ ‘ ^ |||- 

It 


5 J- 
* 1 

|‘“Ni 

3 1 


2 OT 


0 


0 12 3 4 5.6 

COLLECTOR CURRENT (Irl-A 

92CS- 33406 


Fig. 11 - Typical saturated switching time 
characteristics for all types. 



Fig. 14 - Typical common-base input or output 
capacitance characteristics as a function of 
collector-to-base voltage or emitter-to-base 
voltage for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 


92C3- 33409 

Fig. 15 - Maximum operating conditions for 
switching between saturation and cutoff. 



Fig. 12 - Typical saturated switching time 
characteristics for all types. 



Fig. 13 - Typical saturated switching time 
characteristics for all types. 



Fig. 16 - Circuit for measuring switching times. 
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POWER TRANSISTORS 


BUX32, BUX32A, BUX32B 




Fig. 17- Oscilloscope display for measurement 
of clamped induction switching time {to). 


Fig. 18 - Phase relationship between input and 
output current showing reference points for 
specification of switching times. 



POWER TRANSISTORS 


BUX37 


15-Ampere N-P-N Monolithic Dariington 
Power Transistor 

400 V , 35 W 
Gain of 20 at 15A 


The RCA-BUX37 is a monolithic n-p-n 
silicon Darlington transistor designed for 
automotive electronic power applica- 
tions. The pi-nu construction of this 


device provides good forward and reverse 
second-breakdown capability. 

The RCA-BUX37 is supplied in the steel 
JEDEC TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 
VcEo(sus) 

Vebo 

'c 

'b '• 

Pj 

Tq< 100°C 

Tc> 100»C 

^stg>^J 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max 


400 

7 

15 

4 

35 

Derate Linearly 0.7 
-65 to 150 


235 


V 

V 
A 
A 

W 

W/«C 

•C 


®C 


Features: 

■ High reverse second-breakdown 
capability 

Applications: 

■ Power switching 

■ Solenoid drivers 

m Automotive Ignition 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 

c 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



COLLECTOR - TO - EMITTER VOLTAGE ( Vc£ )~ V 

92CM- 32799 


Fig. 1— Maximum operating areas 
(Tc=100^C). 




Fig. 3— Derating curve. 


428 




POWER TRANSISTORS 


BUX37 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25 “C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX37 

UNITS 


VCE 

Vbe 

Ic 

'b 

Min. 

Max. 


'CEO 

400 



0 

— 

0.25 

mA 

VcEo(s^®)** L = 1.5mH 



5a 

0 

400 

— 


V(BR)EB0 

= 50 mA 



0 


7 

- 

V 

hpE 

5 


15a 


20 

— 


V0E(sat) 



lOa 

0.15 

— 

2.7 


Tq = -40“C 



10a 

0.15 

— 

3.5 

V 

VcE(sat) 



?a 

0.07 

— 

1.5 





lOa 

0.15 

— 

2 


Tq = -40°C 



lOa 

0.15 

— 

2.9 


R0JC 





— 

1.5 

°c/w 


8 Pulsed; pulse duration = 300 ns, duty factor <2%. 

CAUTION: The sustaining voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 



Fig. 4— Thermal-cycling rating chart. 


Fig. 5— Typical input characteristics. 


Fig. 6— Typical output characteristics. 




Fig. 7— Typical output characteristics. 


Fig. 8— Typical transfer characteristics. 
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POWER TRANSISTORS 


BUX39 


High-Current, High-Speed High-Power 
Siiicon N-P-N Transistor 


For Switching and Amplifier Applications In 
Industrial and Commercial Service 


The RCABUX39 is ah epitaxial silicon 
n-p-n power transistor that has high cur- 
rent and high power handling capability 
and fast switching speed. 

This device Is especially suitable for 
switching-control amplifiers, power 
gates, switching regulators, power- 


switching circuits converters. Inverters, 
control circuits. Other recommended ap- 
plications include dc-rf amplifiers, and 
power oscillators. 

The BUX39 is supplied in a steel JEDEC 
TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VCBO 

VCEX 

Vbe = -1-5V 

VCER 

RBE = 1000 

VcEO(sus) 

vebo 

•c 

•cm 

•b 

Pt 

Tcs25®C 

Tc ^25®C, derate linearly 

^stg»Tj 

At distance ^ 1/32 In. (0.8 mm) from seating 

plane for 10 s max 


120 

V 

120 

V 

110 

V 

90 

V 

7 

V 

30 

A 

40 

A 

6 

A 

120 

W 

0.68 

W/«C 

—65 to 100 

CQ 

230 

“C 



'10 ® » 100 
COLLECTOR-TO-EMITTER VOLTAGE (V^.^j- 


FeafUreS: 

■ Maximum area-of-operation curves for 
dc and pulse operation— Is/b limit 

begins at 25 V 

■ Fast tum-on- time — 1 /ts at Ic = 15 A 

■ High-current capability— 

hpEf VcE(sat), VeE(sat) measured at 
IC = 10A 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 

(See dimensional outline “A”.) 


THERMAL FATIGUE INSPECTION 
Pulsed Test: 

“on”: 2 minutes at 56 watts Pj 
“off”: 1 minute at 56 watts Pj 
Tq = 125®Cmax. 

ATc = 50®C max. 

Tj = 175»Cmax. 



CASE TEMPERATURE (T^) — -C 

'' 92LS-I9MR2 


Fig. 1— Maximum operating areas. 


Fig. 2— Derating curves. 



POWER TRANSISTORS 

BUX39 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless 
otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

VCE 


■a 

m 


IH8 


ICEO 





— 

— 

B 



120 

-1.5 







1 






— 


B 




D 


B 


1 

VCEO(sus)a* L = 25mH 



liBB 


Bil 

— 

— 

V 




B 


7 

■ 

fl 

hPE 

H 

■ 

Bia 


15 

8 

B 

B 

■ 

VBE(sat) 



1^ 


B 

m 

1^1 


VcE(sat) 



■QJ 

1 

B 

0.7 

1.25 

1.2 

1.6 

IS/b t = 1 s 

45 

30 



1 

B 

B 

B 


fT 



1 


8 

— 

— 


tON td + tr 

Vcc = 

30 V 


20 

2.5 

— 


o 


ts 


20 

2.5C 

— 

0.55 

1 

tf 

" 



IH 


BB 

R0JC 






- 

IQ 

°C/W 


a CAUTION: The sustaining voltage VcEO(sus) MUST NOT be measured on a curve tracer, 
b Pulsed; pulse duration < 300 /xs, duty factor < 2%. 

® IBi = -IB 2- 



Fig. 3— Typical DC beta characteristics. 



92CS- 32214 


Fig. 4— Typical input characteristics. 




Fig. 5— Typical transfer characteristics. Fig. 6— Typical output characteristics. 
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POWER TRANSISTORS 


BUX40A 

High-Cuirent, Hlgh-Power, High-Speed ^ 

Silicon N-P-N Power Transistor — Ioa 

PT 120 W 


The RCA-BUX40A is an epitaxial silicon 
n-p-n transistor having high-voltage and 
high-current capabilities and featuring 
fast-switching speed at low saturation 
voltage. It is especially suitable for con- 
trol amplifiers and power-switching cir- 


cuits, such as converters, inverters, swit- 
ching regulators, and switching-control 
amplifiers. 

The RCA-BUX40A Is supplied In a steel 
JEDEC TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BUX40A 


VcBO 160 

VCER 

RBE=100n 150 

VcEO 125 

VCEX 

Vbe = -1-5V 160 

VeBO 7 

IC 20 

ICM 28 

IB 4 

Pt: 

AtTc^25»C 120 

At Tc >25*C derate linearly 0.69 

Tstg.Tj -65 to +200 

Tl 

At distances ^ 1/32 in. (0.8 mm) from seating plane 

for 10 s max 235 


V 

V 

V 

V 

V 
A 
A 
A 

W 

W/»C 

•C 


•r. 



Fig- 


COLLECTOR -TO -EMITTER VOLTAGE (Vce)- V 

1— Maximum safe-operating areas (Tq = 25*C>. 


4 6 8|0(X) 

92CM- 32365 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline "A”.) 


THERMAL FATIGUE INSPECTION 
Pulsed test: 

20,000 cycles 

“on”: 2 minutes at 56 Watts Pj 
“off”: 1 minute at 0 Watts Pj 
Tc = 125<’Cmax. 

ATc = 50®C max. 

Tj = 175®C max. 



50 75 100 125 ISO 175 

CASE TEMPERATURE (Tc)— *C 

9ZCS- 

Fig. 2— Derating curves for is/b 
dissipation. 
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POWER TRANSISTORS 


BUX40A 


ELECTRICAL CHARACTERISTICS, AT Case Temperature (Tc) = 25 °C Unless 
Otherwise Specified 


CHARACTERISTIC 



COLLECTOR CURRENT ( Ic)“ A 

92CS-32S57 

Fig. 7— Typical base-to-emitter saturation 
voltage characteristics. 


COLLECTOR CURRENT (Ic J-A 


Fig. 8— Typical coUector-to-emitter saturation 
voltage characteristics. 


COLLECTOR CURRENT < ^C > "A I „cs- 52359 

Fig. 9— Typical switching time characteristics 












































POWER TRANSISTORS 


BUX41, BUX41N 


High-Current, High-Power, High-Speed 
Siiicon N-P-N Power Transistors 


The RCA-BUX41 and-BUX41N are 
epitaxial-base silicon n-p-n transistors 
having high-voltage and high-current 
capabilities and featuring fast-switching 
speed at low saturation voltage. They are 
especially suitable for control amplifiers 


and power-switching circuits, such as 
converters, inverters, switching 
regulators, and switching-control 
amplifiers. The RCA-BUX41 and-BUX41N 
are supplied in a steel JEDEC TO-204MA 
hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO 

BUX41 

250 

BUX41N 

220 

V 

VCER 

Rbe - 100Q 

240 

200 

V 

VCEO 

200 

160 

V 

VCEX 

Vbe - -1-5 V 

250 

220 

V 

vebo 

7 

7 

V 

ic 

15 

18 

A 

ICM 

20 

25 

A 

Ib 

3 

3.6 

A 

Pt 

Tc<25<’C 

120 

120 

W 

Tc> 25®C derate linearly 

0.69 

0.69 

W/"C 

Tstg.Tj 

. . . . —65 to +200 

—65 to +200 

“C 

tl 

At distances > 1/32 in. (0.8 mm) from seating 
plane for 10 s max 

235 

235 

“C 


Features: 

BUX41 

BUX41N 

VcEO 

200 V 

160 V 

Ic 

15 A 

18 A 

Pt — 

120W 

120 W 


TERMINAL DESIGNATIONS 

c 

E 


JEDEC TO-204MA 
(See dimensional outline "A".) 




Fig. 1— Derating curves for is/g and dissipation. 



Fig. 2— Maximum safe-operating areas for BUX41 (Tq = 25“ C). 



Fig. 3— Maximum safe-operating areas for BUX41N (Tq = 25“C). 
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POWER TRANSISTORS 


BUX41, BUX41N 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25®C unless 
otherwise specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 


VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX41 

BUX41N 

VCE 

Vbe 

ic 

iB 


Max. 

Min. 

Max. 

ICEO 

160 

130 



0 

0 

— 

1 

— 

1 


'CEX 

250 

220 

—1.5 

—1.5 



H 

1 



1 

ICEX 

Tc = 125«C 

250 

220 

—1.5 

—1.5 



H 

5 



5 

lEBO 


—5 



— 

1 

— 

1 

VCEO(sus)a 



0.2b 


200 

— 

160 

— 





0 


7 

— 

7 

— 

hPE 

H 

■ 

5b 

8b 

12b 

■ 

15 

8 

45 

15 

8 

45 

■ 

VBE(sat) 



8b 

12b 


H 

2 



2 


VcE(sat) 

1 

1 

5b 

8b 

8b 

12b 

0.5 

1 

0.8 

1.5 

— 

1.2 

1.6 

— 

1.2 

1.6 

IS/b 

tp = 1s 
nonrep. 

135 

100 

30 

■ 

■ 

■ 

0.15 

4 

B 

0.27 

4 

— 

1 

fT 

15 


1 

— 

8 

— 

8 

— 


tON 

150C 

30C 


8 

12 

1 

1.5 


1 

— 

1.3 


lBi = IB2 

150C 

30C 


8 

12 

1 

1.5 

B 

1.7 

— 

1.5 

II 

CO 

to 

150C 

30C 


8 

12 

1 

1.5 

B 

0.8 

B 

0.8 

I R0JC 






1.46 

— 

1.46 

®c/w 1 


8 CAUTION: The sustaining voitage VcEO(sus) MUST NOT be measured on a curve tracer. 
t> Puised; puise duration = 300 ^s, duty factor < 2%. 

®Vcc- 



Fig. 4— Thermal-cycling rating chart for both 
types. 



93CS- 30374 

Fig. 5— Typical output characteristics for both 
types. 



Fig. 6 — Typical dc beta characteristics for 
both types. 
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POWER TRANSISTORS 


BUX41, BUX41N 


X 

2 

I 30 

CASE TEMPERATURE (Tc)» 25" C i+t 

COLLECTOR-TO-EMITTER VOLTAGE ( Vce) * 15 V OT 


8 

£ 20 


1 " 


i 10 

Z 


g 5 



0 0.4 0,8 1.2 1.6 2 

COLLECTOR CURRENT (Ic)- A , 

Fig. 7— Typical gain-bandwidth product 
characteristic for both types. 



Fig. 8— Typical collector-to-emitter saturation 
voltage characteristics for both types. 



Fig. 9— Typical base-to-emitter saturation 

voltage characteristics for both types. 
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0 2 4 6 8 10 12 14 


COLLECTOR CURRENT (I c> “A g2cs-32262 


Fig. 10— Typical saturated-switching times as 
function of collector current for both 
types. 
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1 ® 
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si 10® 



c 

1 


CASE TEMPERATURE (Tc> » 25*C 
FREQUENCY (t) ■ 1 MHz 
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COMMON-BASE INPUT CAPACITA^ 
COMMON -BASE OUTPUT CAPACIT 

5_ ^ 
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I 








2 468 2 468 2 46 

I 10 10^ 10® 


COLLECTOR-TO-BASE VOLTAGE (Vcb) — VOR 

EMITTER-TO-BASE VOLTAGE (Veb) —V 92CS-30388 

Fig. 11— Typical common-base Input (Cjpo) or 
output (CqPo) capacitance charac- 
teristics for both types. 
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POWER TRANSISTORS 


BUX42 


High-Current, High-Power, High-Speed 
Siiicon N-P-N Power Transistor 


Features: 

VCEO 250 V 

IC 12 A 

Pj 120 W 


The RCA-BUX42 is an epitaxial-base 
silicon n-p-n transistor having high- 
voltage and high-current capabilities and 
featuring fast switching speed at low 
saturation voltage. It is especially 
suitable for control amplifiers and power- 
switching circuits, such as converters, In- 
verters, switching regulators, and 
switching-contrtol amplifiers. 

The RCA-BUX42 is supplied in a steel 
JEDCEC TO-204MA hermetic package. 



TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 


Fig. 1— Derating curves for Is/b and 
dissipation. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

VCER 

R0E = 1000 . . 

VCEO 

VCEX 

Vbe = -1.5V. 

vebo 

ic 


CM 

•b 

Tc:s25»C 

Tc >25»C 

^stg.Tj 

tl 

At distances ^ 1/32 in. (0.8 mm) from seating plane 
for 10 s max 


BUX42 

300 

V 

290 

V 

250 

V 

300 

V 

7 

V 

12 

A 

15 

A 

2.4 

A 

120 

W 

0.69 

W/»C 

—65 to +200 

»C 

235 

»C 




COLLECTOR - TO - EMITTER VOLTAGE ( Vce) 



Fig. 4— Typical dc beta characteristics. 


Fig. 3— Maximum safe-operating areas (Tq - 25*C). 
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POWER TRANSISTORS 

































































POWER TRANSISTORS 


BUX43 


High-Voltage Power Transistor 

For Off-Line Power Supplies and Other 
High-Voltage Switching Applications 


Features: 

■ Fast Switching Speed 

■ High Voltage Rating: 

VcEX = 400 V 

■ Low VcE(sat) at Iq = 5 A 

■ Steel Hermetic TO-204MA Package 


The RCA-BUX43 silicon n-p-n power tran- 
sistor features high-voltage capability, 
fast switching speeds, and low saturation 
voltages, together with high safe- 
operating-area (SOA) ratings. It is special- 
ly designed for use in off-line power sup- 


plies and is also well suited for use in a 
wide range of Inverter or converter cir- 
cuits and pulse-wldth-modulated 
regulators. 

The RCA-BUX43 is supplied in a steel 
JEDEC TO-204MA hermetic package. 


Applications: 

m Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 400 

VcEX 

Vbe = — l-SV 400 

VCER 

Rbe = 100Q 360 

VcEO •• 325 

VeBO 7 

IC 10 

•cm 12 

IB 2 

Pt 

Tcupto25"C 120 

Tc above 25°C, derate linearly 0.69 

"^stg>Tj — 65 to 200 

Tl 

At distance > 1/16 in. (1.58 mm) from seating plane 

for 10 s max 235 


V 

V 

V 

V 

V 
A 
A 
A 

W 

W/°C 

"C 


“C 



92CM- 32268 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2— Dissipation and Is/b derating curves. 



Fig. 1— Maximum operating areas. 


Fig. 3— Thermal-cycling chart. 
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POWER TRANSISTORS 


BUX43 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25“C unless 
otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

VcE 

Vbe 

Ic 


Min. 

Typ. 

Max. 

•CEO 

260 




— 

— 

1 


ICEX 

400 

— 1.5 



— 

— 

1 

mA 

Tc = 125°C 

400 




— 

— 

5 


lEBO 


—5 

0 




1 


VcEO(sus)a L = 25mH 



0.2b 

0 

325 

- 


V 

V(BR)EBO 



0 


7 




Ie = 50 mA 










4 


3b 


15 


60 


hpE 

4 


5b 


8 

— 



VBE(sat) 



5b 

1 

— 

1.2 

2 

\/ 




3b 

0.375 


0.3 

1 


VcE(sat) 



5b 

1 

— 

0.5 

1 

1.6 



135 




0.15 




CO 

II 

.Q 

30 




4 

— 

— 

A 

fT 

15 


1 


8 

1 

— 

— 

MHz 

tON td + tr 

vcc = 


5 

1 


0.45 

_J 


ts 

150 V 


5 

1C 

— 

1.5 

2.2 


tf 



5 

1C 

— 

0.6 

1.2 

fiS 






— 

— 

1.46 

“C/W 


® CAUTION: sustaining VcEO(sus) MUST NOT be measured on a curve tracer. 

Puised; pulse duration = 300 ^s, duty factor < 2%. 

^ IBi = — IB2- 



Fig. 4— Typical dc beta characteristics. 



Fig. 5— Typical collector-to-emitter saturation 
voltage as a function of collector 
current. 


BASE-TO -EMITTER SATURATION 
VOLTAGE [Vbe <sat)] - V 







1 _40°C J 





CA^ 



1 — 















lO 

COLLECTOR CURRENT (Ic) — A 


92CS-Z9984 

Fig. 6— Typical base-to-emitter saturation 
voltage as a function of collector 
current. 


^ COLLECTOR-TO-EMITTER 
VOLTAGE (VcE>* 3V 



COLLECTOR CURRENT dc) —A 92cs- 29985 


Fig. 7— Typical base-to-emitter voltage as a 
function of collector current. 



Fig. 8— Typical output characteristics. 
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POWER TRANSISTORS 


BUX43 



Fig. 9— Typical saturated switching time 
characteristics. 



Fig. 10— Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage 
or emitter-to-base voltage. 
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POWER TRANSISTORS 


BUX44 


High-Current, High^Power, High-Speed 
Siiicon N-P-N Power Transistor 


Features: 

VCEO ^00 V 

IC 8 A 

120 W 


The RCA-BUX44 is an epitaxial-base 
silicon n-p-n transistor having high- 
voltage and high-current capabilities and 
featuring fast-switching speed at low 
saturation voltage. It is especially 
suitable for control amplifiers and power- 


switching circuits, such as converters, in- 
verters, switching regulators, and 
switching-control amplifiers. 

The RCA-BUX44 is supplied In a steel 
JEOEC TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO 

^CER 

Rbe = 100Q 

VcEO 

VCEX 

Vbe = -1.5V 

^Ebo 

'c 

'cm ■ 

'b 

Pt 

Tq< 25»C 

Tq> 25"C derate linearly 

^stg>^J 

'■’l 

At distances > 1/32 In. (0.8 mm) from seating 
plane for 10 s max 


BUX44 

450 

V 

440 

V 

400 

V 

450 

V 

7 

V 

8 

A 

10 

A 

1.6 

A 

120 

W 

0.69 

W/«C 

—65 to +200 

«C 

235 

«C 



92CM-32209 

Fig. 1— Maximum safe-operating areas (Tq = 25®C| 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2 — Derating curves for and dissipation. 



Fig. 3— Thermal-cycling chart. 
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POWER TRANSISTORS 


BUX44 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C 

Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BUX44 

VcE 

Vre 

•c 

•b 

Min. 

Typ. 

Max. 

‘CEO 

320 



0 

- 

- 

1 


‘CEX 

450 

-1.5 



- 

- 

1 

mA 

Tc= 125°C 

450 

-1.5 



- 

- 

5 


‘ebo 


-5 

0 


- 

- 

1 


VcEO^sus)b 



0.23 

0 

400 

- 

- 

V 

V(BR)EBO 



0 


7 




Ig = 50 mA 










4 


2a 


15 

_ 

45 


hpE 

4 


4a 


8 




V0E(sat) 



4a 

0.8 

- 

1 

2 





2a 

0.25 

_ 

0.15 

1 

V 

VcE(sat) 



4a 

0.8 

- 

0.25 

2 


^T 

15 


1 


8 

- 

- 

MHz 

'S/b 

135 




0.15 

- 

- 

A 

t = 1 s, nonrepetitive 

30 




4 

- 

— 


^ON 

Vcc “ 


4 

0.8 

- 

0.4 

1 

MS 

h ‘Bi = ‘B2 

150 V 


4 

0.8 

- 

1.7 

2.5 


tf ‘Bi = ‘B2 



4 

0.8 

- 

0.65 

1.2 


R0JC 





- 

- 

1.46 

OC/W 


® Pulsed; pulse duration = 300 fis, duty factor ^2%. ^ CAUTION: The sustaining voltage Vq^qIsus) 

MUST NOT be measured on a curve tracer. 



Fig. 4— Typical dc beta characteristics. 



Fig. 5— Typical base-to-emitter voltage as a 
function of collector current. 


# 



Fig. 6— Typical output characteristics. 



Fig. 7— Typical coUector-to-emitter saturation 
voltage as a function of collector cur- 
rent. 



Fig. 8— Typical base-to-emitter saturation 

voltage as a function of collector cur- 
rent. 
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POWER TRANSISTORS 


BUX44 



Fig. 9— Typical saturated switching time 
characteristics. 



92CS- 29992 


Fig. 10— Typical common-base Input or output 
capacitance characteristics as a 
function of coUector-to-base voltage 
or emitter-to-base voltage. 


POWER TRANSISTORS 


BUX45 


High-Voltage, High-Power, 
Silicon N-P-N 

Power-Switching Transistor 


Features: 

VcEO 500 V 

IC 5A 

PT 120 W 


The RCA-BUX45 is an epitaxial-base 
silicon n-p-n transistor having high- 
voltage capability, fast switching speeds, 
and low saturation voltages, together 
with high safe-operating-area (SOA) 
ratings. It is speciaily designed for use in 
off-line power supplies and is aiso weil 


suited for use in a wide range of inverter 
or converter circuits and pulse-width- 
moduiated regulators. 

The RCA-BUX45 is supplied in a steel 
JEDEC TO-204MA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcBO 

VCER 

Rbe = 100Q 

VcEO • 

VcEX 

Vbe =— 1.5V 

VeBO 

'c 

>CM 

•b 

PT 

Tc<25»C 

Tc > 25®C derate linearly 

Tstg>Tj 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane 
for 10 s max 


BUX45 

500 V 

500 V 

500 V 

500 V 

7 V 

5 A 

7 A 

1 A 

120 W 

0.69 W/“C 

—65 to +200 ®C 

235 “C 



“ 10 ‘ ^ ° 100 
COLLECTOR-TO- EMITTER VOLTAGE (Vcgt-V 

92CM-32S3S 


Fig. 1— Maximum safe-operating areas (Tq = 25®Cj. 


TERMINAL DESIGNATIONS 



92CS-34I34 


JEDEC TO-204MA 


(See dimensional outline “CC”.) 



Fig. 2— Derating curves for Is/b and 
dissipation. 



Fig. 3—Thermai-cycling chart. 
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POWER TRANSISTORS 


BUX45 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C 
Unless Otherwise Specified 



® Pulsed; pulse duration = 300 ^s, duty factor < 2%. 

** CAUTION: The sustaining voltage VcEO(sus) MUST NOT be measured on a curve tracer. 




0 2 4 6 8 10 

COLLECTOR-TO-EMITTER VOLTAGE V 92CS-32048RI 

Fig. 5— Typical output characteristics. 



Fig. 6— Typical base-to-emitter voltage as a p,g 7 — Typical coUector-to-emitter saturation 

function of collector current. voltage as a function of collector 

current. 



P,g_ 9 — Typical saturated-switching times as Fig. 10— Typical thermal-response 

a function of collector current. characteristic. 



I 2 4 6 • 10 

COLLECTOR CURRENT (I (.)-A g2cS-32046 

P/g. 8— Typical base-to-emitter saturation volt- 
age as a function of collector current. 



COLLECTOR -TO-BASE VOLTAGE (Vcb)—V 

OR EMITTER -TO-BASE VOLTAGE(Veb)— V 92CS-32094 


Fig. 11— Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage 
or emitter-to-base voltage. 
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POWER TRANSISTORS 


BUX47 


High-Voltage, High-Power, 
Silicon N-P-N 

Power-Switching Transistors 


The RCA-BUX47 is an epitaxial-base 
silicon n-p-n transistor having high-voltage 
capability, fast switching speeds, and low 
saturation voltages, together with high 
safe-operating-area (SOA) ratings. It is 
specially designed for use in off-line power 


supplies and is also well suited for use in a 
wide range of inverter or converter circuits 
and pulse-width-modulated regulators. 
The RCA-BUX47 is supplied in a steel 
JEDEC TO-204MA hermetic package. 


Features: 

VcER -- 850 V 
VcEO " ^00 V 
Irisat) — 6 A 

'CM -^2 A 

tf -- 0.8 fjs max. 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcER 

RbE = 10 O 850 V 

VcEO ^ 

VcEX 

Vbe = —2.5 V 850 V 

Iq 8.5 A 

'cm "'2 ^ 

'b 3 A 

Pt 

Tq<25°C...-. 107 W 

Tq>25°C 0.7 W/°C 

Tstg.Tj -65 to 175 °C 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 235 °C 


C 



JEDEC TO-204MA 

(See dimensional outline “CC".) 



COLLECTOR -TO- EMITTER VOLTAGE ( Vqe ) — V 92CM-33453 


Fig.1 - Maximum safe-operating areas (Tq = 25° C). 



CASE TEMPERATURE (Tc) — *C 

92CS-33456 

Fig.2 - Derating curves for and 
dissipation. 



Fig. 3 - Switching times test circuit - inductive 
load. 
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POWER TRANSISTORS 


BUX47 


ELECTRICAL CHARACTERISTICS, Case Temperature {Tq) = 25°C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 
V dc 

CURRENT 
A dc 

BUX47 

VCE 

Vbe 

'c 

'b 

Min. 

Typ. 

Max. 

'CER ^BE = 10 ^ 

850 



0 

— 

— 

0.4 

mA 

Tq = 125°C 

850 



0 

— 

— 

3 

'CEX 

850 

—2.5 



— ■ 

— 

0.15 

Tq = 125°C 

850 

-2.5 



— 

— 

1.5 

'ebo 


-5 

0 


— 

— 

1 

L = 25 mH 



0.2^ 

0 

400 



V 

V(BR)EBO 

= 500 mA^ 



0 




30 

VBE(sat)a 



6 

1.2 

— 

— 

1.6 

VQE(sat)8 



6 

1.2 

— ■ 

■B 

mm 



9 

3 

— . 

— 

3 

'S/b 

t = 1s, nonrepetitive 

100 




0.5 

— 

B 

iB 

^ON 

vcc 

150 V 


ID 

T2 

— 

0.5 

1 

fJS 

ts‘Bi = IB2 


6 

MM 

iBSI 

IB 

3 

tf iB-i = IB2 


6 

■B 

B3i 

HQ9 

bb 



■ 


1.2 

B 


B 






- 

- 


°c/w 


3 Pulsed; pulse duration = 300 /[/s, factor < 2%. 

b CAUTION; The sustaining voltage Vq^q(sus) MUST NOT be measured on a curve tracer. 




Fig.4 - Static forward current transfer Fig. 5 - Switching limes vs. coUector 

ratio vs. collector current. current. 



0.1 ^ ® ® 10 
COLLECTOR CURRENT (!(;) -A 9ZCS-32045 

Fig.8 ~ Typical collector-to-emitter saturation 
voltage as a function of collector current. 
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COLLECTOR CURRENT (I jt-A 


Fig.9 - Typical base-to-emitter saturation 
voltage as a function of collector 
current. 
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COLLECTOR -TO-BASE VOLTAGE (Vcb)~V s2Cs-320' 
OR EMITTER-TO-BASEVOLTAGE(Veb)— V 

Fig. 10 - Typical commonm-base input or out- 
put capacitance characteristics 
as a function of collector-to-base 
voltage or emitter-to-base voltage. 



Fig.6 - Typical output characteristics. 
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£ 4 

z 
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UJ * 
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COLLECTOR CURRENT (Ic >-A 92 CS -32047 

Fig. 7 - Typical base-to-emitter voltage as 
a function of collector current. 



Fig. 11- Typical thermal-response 
characteristic. 
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POWER TRANSISTORS 


BUX66, BUX66A, BUX66B, BUX66C, BUX67, BUX67A, BUX67B, BUX67C 

High-Voltage Silicon N-P-N and P-N-P Transistors 


For High-Speed Switching and Linear-Amplifier Applications 


The RCA-BUX66-series types are silicon p-n-p 
transistors; the RCA-BUX67-series types are 
silicon n-p-n transistors. All of these devices 
feature high breakdown voltage and fast 
switching speeds. They are intended for a 
wide variety of applications in ac/dc com- 
mercial equipment. 

Typical applications include high-voltage 
operational and linear amplifiers, high-voltage 


switches, switching regulators, converters, 
and inverters. 

The BUX66,BUX66A,BUX66B,and BUX66C 
are p-n-p complements to the n-p-n types 
BUX67, BUX67A, BUX67B, and BUX67C. 
All are supplied in the JEDEC TO-66 
hermetic package. 


Features: 

■ High voltage ratings: 

■ Large safe-operating area 

■ Thermal-cycling rating 

■ 100-percent tested to assure freedom from 
second breakdown in both forward- and 
reverse-bias conditions when operated 
within specified limits 

■ Economy types for ac/dc circuits 

■ Fast turn-on time at high collector current 


MAXIMUM HfiiT\t4GS, Absolute-Maximum Values: 


TERMINAL DESIGNATIONS 


VCBO 

VcEV(sus) 

Vbe = -1.5 V 

VcER(sus) 

RBE = 100n 

VcEO<sus) 

vebo . . 

ic 

•cm 

Ib 

PT 

Upto250C 

Above 25°C, Derate linearly. 

^stg 

Tl At distance 1/16 in. (1.58 mm) from 
seating plane for 10 s max 

^For p-n-p devices, voltage and current values 


BUX66^ BUX66A^ BUX66B^ BUX66C^ 


BUX67 

BUX67A 

BUX67B 

BUX67C 

200 

300 

350 

400 

V 

200 

300 

350 

400 

V 

175 

275 

325 

375 

V 

150 

250 

300 

350 

V 

6 

6 

6 

6 

V 

2 

2 

2 

2 

A 

5 

5 

5 

5 

A 

1 

1 

1 

1 

A 

35 

35 

35 

35 

W 

0.2 

0.2 

0.2 

0.2 

w/°c 


-65 to 200 


°c 

235 

235 

235 

235 

OC 


are negative. 



JEDEC TO-66 

(See dimensional outline “N”.) 



Fig. 1 — Thermal-cycling rating chart for 
BUX66-series types. 



Fig. 2 — Typical dc beta characteristics for 
BUX66-series types. 
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Fig. 3 — Typical dc beta characteristics for 
BUX67-series types. 
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Fig. 4 — Typical gain- bandwidth product for 
BUX66-series types. 
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POWER TRANSISTORS 


BUX66, BUX66A, BUX66B, BUX66C, BUX67, BUX67A, BUX67B, BUX67C 

ELI^CTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C 

Unless Otherwise Specified ^ 



TEST CONDITIONS^ 

LIMITS 



VOLTAGE 

CURRENT 

BUX66^ ' 

BUX66A^ 

BUX66B^ 

BUX66C^ 

UNITS 

CHARACTERISTIC 

Vdc 

A dc 

BUX67 

BUX67A 

BUX67B 

BUX67C 

SYMBOL 

VCE 

VbE 

•c 

>B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


•CEO 

150 



0 

- 

10 

- 

10 

- 

-5 

- 

-5 



200 

-1.5 



- 

8 

- 

- 

- 

- 

- 

- 


'CEX 

300 

-1.5 



- 

- 

- 

8 

- 

- 

- 

- 


350 

-1.5 



- 

- 

- 

- 

— 

-8 

— 

— 



400 

-1.5 



- 

- 

- 

- 

- 

- 

- 

-8 

mA 


200 

-1.5 



- 

10 

- 

- 






Tc = 100°C 

300 

350 

-1.5 

-1.5 



- 

10 

- 

10 


-10 





400 

-1.5 



- 

- 

- 

10 

- 

- 

- 

-10 


‘EBO 


-6 

0 


- 

1 

- 

1 

- 

1 

- 

1 

mA 

I^FE 

5 


la 


10 

150 

10 

150 

10 

150 

10 

150 


VcEO<sus) 



0.2a 

0 

150C 

- 

250C 

- 

-300C 

- 

-350C 

- 















V 

Rbe =50 0 



0.2 


175C 

- 

275C 

- 

-325C 

- 

-375C 

- 





la 

0.15 

- 

1.5 

. - 

1.5 

- 

-1.5 

- 

-1.5 

V 

VCE<sat) 



la 

0.15 

- 

2.5 

- 

2.5 

- 

-2.5 

- 

-2.5 

V 

^obo 














VcB= 10 V 
f = 1 MHz 
BUX67 Types 



0 



120 


120 


220 


220 

pF 

BUX66 Types 



0 


- 

200 

- 

200 

- 

220 

- 

220 

's/b 

t = 1 s, nonrep. 

40 




875 

_ 

875 



-875 

— 

-875 

_ 

mA 

Es/b 














L = 100 pH 
Rbe = 20 12 


-4 


1 

50 

. 

200 

- 

200 

- 

50 

- 

pj 

hfel 














f=5MHz 
BUX67 Types 

10 


0.2 


2 


2 

_ 

2 


2 

_ 


BUX66 Types 

~10 


-0,2 


4 

- 

4 

- 

4 

- 

4 

- 


W 

Vcc = 200 V 
BUX67 Types 



1 

O.lb 


3 


3 


3 


3 


BUX66 Types 



-1 

-0.10b 

- 

0.6 

- 

0.6 

- 

0.6 

- 

0.6 


Vcc = 200 V 














BUX67 Types 



1 


- 

4 

- 

^4 

- 

4 

_ 

4 

PS 

BUX66 Types 



-1 

-0.10b 

- 

2.5 

- 

• 2.5 

- 

2.5 

- 1 

2.5 


tf 














Vcc = 200 V 
BUX67 Types 



1 

O.lb 


3 


3 


3 


3 


BUX66 Types 



-1 

-0.10b 

- 

0.6 

- 

0.6 

- 

' 0.6 

- 

0.6 








5 

- 

5 

1 

- 

5 

- 

5 

OC/W 


* Pulsed; Pulse duration - 300 /is; duty factor < 2-^). ^lBl“iB2 ^ For p-n-p devices, voltage and current values are negative. 


c Sustaining voltages. Vceo(sus) and VceR(sus) MUST NOT be measured on a curve tracer. 


450 




POWER TRANSISTORS 


BUX66, BUX66A, BUX66B, BUX66C, BUX67, BUX67A, BUX67B, BUX67C 


-lt»8 CASE TEMPERATURE (Tc)*IOO«C- 










POWER TRANSISTORS 


BUX66, BUX66A, BUX66B, BUX66C, BUX67, BUX67A, BUX67B, BUX67C 



Fig. 11 — Typical saturation-voltage characteristic 
for BUX67-series types. 



Fig. 12 — Typical saturation-voltage charac- 
teristic for BUX66-series types. 



Fig. 13 — Typical input characteristics for 
BUX67-series types. 



CASE TEMPERATURE (Tc)*25*C 

BASE-TO-EMITTER VOLTAGE (Vbe)*-4V 

EXTERNAL BASE-TO-EMlTTER RESISTANCE (RbeI* 20 fl 
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100 200 300 AOO 

INDUCTANCE (D— /aH 

92CS-2000I 


Fig. 14 — Reverse-bias second-breakdown 
characteristics for BUX67-series 
types. 



Fig. 15— Reverse-bias second-breakdown 
characteristics for BUX67-series 
types. 



92SS-5II6 


Fig. 16— Reverse-bias second-breakdown 
characteristics for BUX67-series 
types. 



0 -0.5 -I -1.5 -2 


COLLECTOR CURRENT (Ic)— A 92CS-260I0 

Fig. 17 — Typical turn-on time and fall-time 
characteristics for BUX66-series 
types. 



Fig. 20 — Typical storage time vs. collector 
current for BUX67-series types. 




PULSE DURATION = 20^5 
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Fig. 18— Typical storage-time characteristic for 
BUX66-series types. 



COLLECTOR SUPPLY VOLTAGE (Vccl — V 92CS-19946 

Fig. 21 — Typical rise time, fall time, and 
storage time vs. collector supply 
voltage for BUX67-series types. 


0 0.2 0.4 0.6 0 8 1.0 12 1.4 1.6 18 2.0 

COLLECTOR CURRENT (Ig) — A 92SS-3I26RI 


Fig. 19 — Typical rise time vs. collector current 
for BUX67-series types. 



Fig. 22 — Typicai fall time vs. collector current 
for BUX67-series types. 
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POWER TRANSISTORS 


High Voltage, High-Power, 
Silicon N-P-N 

Power-Switching T ransistors 


The RCA-BUX97 series are epitaxial-base 
silicon n-p-n transistors having high- 
voltage capability, fast switching speeds, 
and low saturation voltages, together with 
high safe-operating-area (SOA)ratings. 
They are specially designed for use in off- 
Jine power supplies and are also well suited 


for use in a wide range of inverter or 
converter circuits and pulse-width-modu- 
lated regulators. 

The BUX97-series transistors are supplied 
in steel JEDEC TO-204MA hermetic pack- 
ages. 


BUX97, BUX97A, BUX97B 

TERMINAL DESIGNATIONS 


C 



JEDEC TO-204MA 


(See dimensional outline "CC”.) 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BUX97 


^CES "^50 

^CEO •; 350 

^EBO 

'C — 


ICM (tp = 500 /;s) 

•b 

^T 

Tq = 75°C 

Tj 

"’’stg 

Tl 

At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


BUX97A 

800 

400 

60 

175 

—65 to 175 


235 


BUX97B 

800 

450 


V 

V 

V 
A 
A 
A 

W 

°C 

°C 


°C 



COLLECTOR-TO-EMITTER VOLTAGE {VcE> — V 92CM-336IO 

Fig.1 -Maximum safe-operating areas for all types. 



Fig.2 - Dissipation derating curves 
for all types. 



Fig.3 - Thermal-cycling chart for 
all types. 
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Fig.4 - Typical dc beta characteristics 
for all types. 
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POWER TRANSISTORS 


BUX97, BUX97A, BUX97B 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) 

Unless Otherwise Specified 



Test Conditions 

Limits 


Charac- 

Voitage 

Current 

BUX97 

BUX97A 

BUX97B 

Units 

teristic 

V dc 

A dc 








VcE 

^BE 

•c 

Ib 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


'CES 

750d 

0 





1 










800«* 

0 



— 


— 

1 

— 

1 

mA 

•CES 

750d 

0 



— 

3 

— 

— 

— 

— 

10=150^0 

800d 

0 



— 

— 

— 

3 

— 

3 


•ebo 


B 

0 


- 

1 

- 

1 

- 

1 

mA 




O.ia 

0 

350 

- 

400 

- 

450 

- 

V 

hpE 

Di 


1.oa 


10 

B 

10 

H 

10 

El 





ia 

0.2 




DEI 

B9H 

warn 


VBE(sat) 



4a 

1.25 

H 

m 

H 

m 

El 

El 

V 




ia 

0.2 



1 

B9B 

mm 

bbh 

— 


VcE (sat) 



4a 

1.25 

— 

3 

H 

H 

H 

IE 

V 

't 


■ 

0.5 


20 (Typ.) 

20 (Typ.) 

20 (Typ.) 

MHz 

<o 
o z 

o 

o 

< 



4 

1.25c 

_ J 

0.6 (Typ.) 

0.6 (Typ.) 

0.6 (Typ.) 


Vcc=100 V 



4 

J 



3.5 (Typ.) 

3.5 (Typ.) 

ps 




D 



0.5 (Typ.) 

0.5 (Typ.) 


mam 

10 


5 


— 

IQ 

— 

IQ 

— 

1.67 

°C/W 


3 Pulsed: pulse duration = 300 //s, duty factor = 1.8% 

b CAUTION: The sustaining voltage Vq^q(sus) MUST NOT be measured on a curve tracer, 
c Ib-i = -'B 2 ^ Vqe = Vqes max. 



Fig.5 ~ Typical collector to-emitter satu- 
ration voltage as a function of col- 
lector current for all types. 



Fig.6 - Typical base-to-emitter saturation 
voltage as a function of col- ' 
lector current for all types. 



Fig.7 - Typical common-base input or output 
capacitance characteristics as a func- 
tion of collector-to-base voltage or 
emiiter-to-base voltage for all types. 



Fig. 8 - Typical switching-time charac- 
teristics as a function of 
collector current for all types. 
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POWER TRANSISTORS 


BUY69A, BUY69B, BUY69C 


High Voltage Silicon N-P-N 
Power T ransistors 


Features: 

■ Fast Switching Speed 

■ High Voltage Ratings: Vq^x - 500'1000V 


For Horizontal-Deflection Circuits and 
Other High-Voltage Switching Applications 


The RCA-BUY69 series of silicon n-p*n 
power transistors feature high-voltage 
capability, fast switching speeds, 
together with high safe-operating-area 
(SOA) ratings. 

They are intended for horizontal- 
deflection circuit application in black and 


white television, CRT’s, off-line power 
supplies and a wide range of inverter or 
converter circuits and pulse-width- 
modulated regulators. 

The RCA-BUY69 series transistors are 
supplied in steel JEDEC TO-204MA 
hermetic packages. 


Applications: 

m Off-Line Power Supplies 

■ High-Voltage inverters 

■ Switching Regulators 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-204MA 

(See dimensional outline “CC”.) 



Fig. 2— Dissipation derating curve for all 
types. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

BUY69A 

1000 

400 


VCBO 

VCEO 

VCEX 

Vbe = -2V 

vebo 

•c 

ICM (tp = 500/iS) 

Ib 

PT 

Tc = 25“C 

Tj 

"•"stg 

Tl 

At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


1000 


BUY69B 

800 

325 

800 

8 

10 

15 

3 

100 
200 , 
—65 to 200 


235 


BUY69C 

500 

200 

500 


V 

V 

V 

V 
A 
A 
A 

W 

“C 

®C 


»C 



COLLECTOR- TO-EMITTER VOLTAGE (V(.£) 


Fig. 1 — Maximum operating areas for all types (Tq = 25“C). 


Fig. 3— Thermal-cycling chart for all types. 
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POWER TRANSISTORS 

BUY69A, BUY69B, BUY69C 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25 °C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARAO 

VOLTAGE 

CURRENT 








TERISTIC 

Vdc 

Adc 

BUY69A 

BUY69B 

BUY69C 

UNITS 


VCE 

VbE 

ic 

IB 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



1000 

-2 



— 

0.1 

— 

• — 

— 

— 


iCEX 

800 

—2 



— 

— 

— 

0.1 

— 

— 

mA 


500 

—2 



— 

— 

— 

— 

— 

0.1 


iebo 


-5 

0 


- 

1 

- 

1 

- 

1 


VcEO(sus)b 



0 . 2 a 

0 

400 


325 


200 

- 

V 

hpE 

10 


2 . 5 a 


15 

— 

15 

— 

15 

— 


VBE(sat) 



8a 

2.5 

— 

2.2 

— 

2.2 

— 

2.2 


VcE(sat) 



8a 

2.5 

— 

3.3 

— 

3.3 

— 

3.3 

V 

V(BR)CBO 



0.1 


1000 


800 

— 

500 

— . 


V(BR)EB0 
|£= 10 mA 





8 

- 

8 

- 

8 

- 


CO 

25 




4 

- 

4 

- 

4 

- 

A 

f = 10MHz 

10 


0.5 


6 (typ.) 

6 (typ.) 

6 (typ.) 

MHz 

tf 

vcc= 

40 


8 

2.5c 

- 

1 

- 

1 

- 

1 

MS 

Rojc 





- 

1.75 

— 

1.75 

— 

1.75 

«C/W 


® Pulsed: pulse duration = 300 ns, duty factor < 2%. c = “IB 2 

CAUTION: The sustaining voltage VcEO(sus) and VcEX MUST NOT be measured on a curve tracer. 



types. 



Fig. 5— Typical coUector-to-emitter saturation 
voltage as a function of collector cur- 
rent for all types. 



Fig. 6— Typical base-to-emitter saturation volt- 
age as a function of collector current 
for all types. 


CASE TEMPERATURE (T,. )*25«C 



O 10 

COLLECTOR -TO-EMITTER VOLTAGE (Vce)-V 


92CS-32048 

Fig. 9— Typical output characteristics for all 
types. 



Fig. T^Typical base-to-emitter voltage as a 
function of collector current for all 
types. 



Fig. 10— Typical switching-time 

characteristics as a function 
of collector current. 



OR EMITTER -TO- BASE VOLTAGE! Veb)“V 


Fig. 8— Typical common-base input or output 
capacitance characteristics as a func- 
tion of coliector-to-base voltage or 
emitter-to-base voltage for all types. 
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Power Transistors - Industry Types 

Technical Data 
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POWER TRANSISTORS 


40310 - 40314 , 40316 - 40319 , 40321 - 40325 , 40327 , 
40362 , 40363 , 40537, 40538 


Silicon Transistors for Audio-Frequency 
Li near- Amplifier Applications 

These RCA transistors are diffused-junction 
silicon n-p-n and p-n-p types intended for 
specific applications in audio amplifiers. 

They provide high-quality economical per- 
formance in applications from low-level input 
stages to driver and power-output stages of 
5 to 50 watts. Supply voltages range from the 


nominal 12-volt vehicular type to 117-volt 
ac-dc type. 

The use of all-silicon devices permits more 
flexibility in the mechanical and electrical 
design of amplifiers since the output heat 
sinks can be held to a minimum. 


N-P-N TYPES IN TO-66 PACKAGE 
MAXIMUM RATINGS, Absolute-Maximum Values: 



40310 

40312 

40313 

40316 

40318 

40322 

40324 


VcEO<sus) 

35 


_ 

_ 

_ 

_ 

35 

V 

Vcer(sus) 

. - 

60 

300 

40 

300 

300 

- 

V 

At Rbe 

- 

500 

500 

500 

500 

500 

— 

a 

Vebo 

. 2.5 

2.5 

2.5 

5 

6 

6 

2.5 

V 

•c 

4 

4 

2 

4 

2 

2 

4 

A 


. 2 

2 

1 

2 

1 

1 

2 

A 










Tq < 25°C 

29 

29 

35 

29 

35 

35 

29 

W 

T(^ > 25°C, derate linearly 

. 0.17 

0.17 

0.2 

0.17 

0.2 

0.2 

0.17 

W/°C 

Tp = 175°C 

. - 

- 

5 

- 

5 

5 

- 

W 

T . T. 







°C 

' stg' ' J 

T|_ (During soldering): 








At distances ^ 1/16 in.(1 .58 mm) 









from case for 10 s max. 

— 



- 235 - 




°C 


N-P-N TYPES IN TO-39 PACKAGE 
MAXIMUM RATINGS, Absolute-Maximum Values: 

40311 40314 40317 40321 40323 40327 

30 40 40 - 18 - V 


Vcer(sus) - 

At Rre - 

''eBO 2.5 

Ip 0.7 

iB 0.2 

Tc < 25°C 5 

Tq > 25°C .derate linearly 

< 25°C 1 

^stg' 

Tl (During soldering): 

At distances ^ 1/16 In. (1.58 mm) 

from case for 10 s max 300 


— 

— 

300 

— 

300 

V 

- 

- 

500 

- 

1000 

a 

2.5 

2.5 

5 

2.5 

5 

V 

0.7 

0.7 

1 

0.7 

1 

A 

0.2 

0.2 

0.5 

0.2 

0.5 

A 

5 

5 

5 

0.029 

5 

5 

W 

W/°C 





1 

1 

1 

1 

1 

W 



-65 to 200 





300 300 255 300 255 °C 







N-P-N TYPES 



P-N-P TYPES IN TO-39 PACKAGE 

IN TO-3 







PACKAGE 


MAXIMUM RATINGS, Absolute-Maximum Values: 







40319 

40362 

40537 

40538 

40325 

40363 


^CBO 

. . . - 

- 

- 

- 

35 

- 

V 

VcEO<sus) 

. .. -40 

— 

— 

— 

35 

— 

V 

VcER<sus) 

... - 

-70 

-55 

-55 

- 

70 

V 

At Rbe 

- 

200 

500 

500 

— 

200 

n 









AtVqp=-1.5V 

— 

— 

— 

— 

35 

— 

V 

^EBO 

... -2.5 

-4 

-5 

-5 

5 

4 

V 

'c 

... -0.7 

-0.7 

-0.7 

-0.7 

15 

15 

A 


... -0.2 

-0.2 

-0.2 

-0.2 

7 

7 

A 

Pt= ^ „ 








Tq < 25°C 

... 5 

5 

5 

5 

117 

115 

W 

Tq > 25°C, derate linearly 

... 0.029 

0.029 

0.029 

0.029 

0.67 

0.66 

W/°C 

Ta < 25°C 

... 1 

1 

1 

1 

- 

- 

W 

T . T. 


Rt; onn 


RR tn 9nn 

°C 

'stg' 'J 

Tl (During soldering): 







At distances ^ 1/16 in. (1 .58 mm) 








from case for 10 s max 


230 


235 


°C 


Features: 

■ Hermetically-sealed packages 

■ Pellet bonded to header — 

for greater power-handling capability 
for greater shock resistance 

■ Freedom from second breakdown 

■ 40319 Is the p-n-p complement of 40317 



JEDEC TO-3 
n-p-n 

40325 

40363 

(See dimensional outline "A”) 



92CS-275I2 

JEDEC TO-39 


n-p-n 

p-h-p 

40311 

40319 

40314 

40362 

40317 

40537 

40321 

40538 

40323 


40327 



(See dimensional outline "C”) 



JEDEC TO-66 
n-p-n 

40310 40316 

40312 40318 

40313 40322 
40324 

(See dimensional outline "N”) 
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POWER TRANSISTORS 

40310 - 40314 , 40316 - 40319 , 40321 - 40325 , 40327 , 

40362 , 40363 , 40537 , 40538 


Types: 40321, 40323, 40327, n-p-n 
Package: JEDEC TO-39 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq)= 25° C Unless Otherwise 
Specified 




LIMITS 


CHARAC* 

TEST CONDITIONS 

40321 

40323 

40327 

UNITS 

TERISTIC 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


•CBO 

Vcb=15 V,Ie=0,Tq=25OC 

- 

- 

- 

0.25 

- 

- 

mA 

Vcb=150 V,Ie=0,Tc=15QOC 

- 

0.1 

- 

1 

- 

0.1 

mA 

>CER 

Vce= 150 V,RBE=1000fi 

- 

5 

- 

- 

- 

5 

pA 

'ebo 

Vbe=- 2.5 V (40323) 
VgE=-5 V (40321,40327) 

_ 

0.1 

_ 

1 


0.1 

mA 

^CEO^sus) 

lc=100 mA* 

- 

- 

18 

- 

- 

- 

V 

Vcer(sus) 

lc=50mA*,RBE=1000n 

300 

- 

- 

- 

300 

- 

V 


Vcb=4 V,Ic= 50 mA*(40323) 

- 

- 

- 

1 

- 

- 


Vbe 

VcB=10 V,lc=50 mA* 
(40321,40327) 

- 

2 

- 

- 

- 

2 

V 


Vce= 4 V,lc=50 mA*(40323) 

- 

- 

70 

350 

- 

- 


hpE 

VcE=10 V,lc=20 mA* 
(40321,40327) 

25 

200 

- 

- 

40 

250 


fT 

VcE=10 V,lc=50 mA 

- 

- 

100 typ. 

- 

- 

MHz 

R0JC 


- 

35 


35 

- 

30 

°C/W 

f’ejA 

1 

: 1 

- 

- 

- 

175 

- 

- 


* Pulsed; Pulse duration » 300 ps, duty factor ^ 2%. 

For characteristics curves and test conditions, refer to published data for prototype.’ 


Audio 

Type Prototype 
40321 2N3439 

40323 2N2102 

40327 2N3439 


Types: 40311, 40314, 40317, n-p-n 40319, p-n-p 
Package: JEDEC T0 39 

ELECTRICAL CHARACTERISTICS, At Case Temperature {Tc) = 25°C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS^ 

LIMITS 

UNITS 

40311 

40314 

40317^ 

40319^ 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•CBO 

Vcb= 15V, l£=0 

Tc=250C 


0.25 


0.25 


0.25 

/iA 

Tc=150°C 

- 

1 

- 

1 

- 

1 

mA 

•ebo 

Vbe=-2.5 V 

- 

1 . 

- 

1 

- 

1 

mA 


IC=100 mA* 

30 

- 

40 

- 

40 

- 

V 

LU 

CD 

> 

Vqe=4 V 

IC=10 mA*(40317);lc=50 mA 
(40311,40314,40319) 

- 

1 

- 

1 


1 

V 

VQB(sat) 

IC=150 mA*, lg=15mA 

- 

- 

- 

1.4 


-1.4* 

V 

hpE 

Vce=4 V 

IC=1OmA*(4O317);l0= 

50 m A* (4031 1,40314,40319) 

70 

1 

350 

70 

350 

40 

35* 

200 

200* 


<T 

VcE=10 V(40311 );Vqe= 4 V 
(40314,40319),lc=50mA 

100 typ. 

100 typ. 

100 typ.* 

MHz 

R0JC 


- 

35 

- 

35 

- 

35 

°C/W 

R0JA 


- 

175 

- 

175 

- 

175 


For p-n-p devices, voltage and current are negative. 

* 40319 *Pulsed: Pulse duration = 300 /is, duty factor ^ 2%. 

For characteristics curves and test conditions, refer to published data for prototype. 


Audio 

Type Prototype 
40311 2N2102 

40314 2N2102 

40317 2N2102 

40319 2N4036 
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POWER TRANSISTORS 

40310 - 40314 , 40316 - 40319 , 40321 - 40325 , 40327 , 
40362 , 40363 , 40537, 40538 


Types: 40362, 40537, 40538, p-n p 
Package: JEDEC TO-39 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25°C Unless Otherwise 
Specified 


Audio 

Type 

40362 

40537 

40538 


^Pulsed: Pulse duration = 300 ps. duty factor < 2%. 

For characteristics curves and test conditions, refer to published data for prototype. 




LIMITS 


CHARAC- 









TERISTIC 

TEST CONDITIONS 

40362 

40537 

40538 

UNITS 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



Vqe=-45 V,Rbe= 50012, 
Tc=250C 





_ 

-10 



-10 


‘CER 

Vce=-65 V,Rbe= 1000 a 
Tg=25°C 

_ 

-1 

_ 

_ 

_ 

_ 

/iA 


Vce=-60 v,Rbe=iooo a 
Tc=150°C 

- 

-100 

- 

- 

- 

- 


•ebo 

Vbe=4 V 
Vbe=5 V 



-1 


-1 

~ 

-1 

mA 

Vger(sus) 

Iq=— 100 mA*,RBE~500 H 
IC=-100 mA*,RBE=1000 12 

-70 

_ 

-55 

_ 

-55 

' 

V 

Vp c 

Vce=-4 V,Ic=- 50 mA* 

- 


_ 

-1.8 


- 

V 

be 

Vce=-4 V,Ig=- 500 mA* 

- I 

- 

- 

- 

- 

-2.7 


lc=-50 mA*,lB=-5 mA 

- 

- 

- 

-1.1 

- 

- 


VcE(sat) 

lc~~150 mA*, Ib=— 15 mA 

_ 

-1.4 

- 

- 

- 

- 

V 


|^d_500 mA*,lB=-50 mA 

- 

- 

- 

- 

- 

-2 



\//^r-=— 4 V l/>=— 50 mA* 

35 

200 

50 

300 




^FE 

V ^ ww iiir^ 

Vce=-4 V,Ic=- 500 mA* 

15 

90 


♦t _ 

Vqe=-4 V,Ic=- 50 mA 

100 typ. 

100 typ. 

100 typ. 

MHz 

R0JC 


- 

35 

- 

- 

- 

— 

OC/W 

R0JA 


- 

175 

- 

175 

- 

175 


Types: 40310, 40312, 40316, 40324, n-p-n 
Package: JEDEC TO-66 

ELECTRICAL CHARACTERISTICS, At Case Temperature (TqJ = 25^C Unless Otherwise 
Specified 






LIMITS 




CHARAC- 

TERISTIC 

TEST CONDITIONS 

40310 

40312 

40316 

40324 

UNITS 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


•CBO 

Vcb=15 V,Ie=0 

Tc=25°C 

_ 

10 



10 

_ 

10 

pA 


Tc=150°C 

- 

5 

- 

5 

- 

5 

mA 

'ebo 

Vbe=-2.5 V 

- 

5 

- 

- 

- 

5 

mA 

> 

in 

1 

II 

III 
CO 

> 

- 

- 

- 

5 

- 

- 


VcEO^sus) 

lc=100mA* 

35* 

- 

- 

- 

35 


V 


lc=100mA*,RBE=50012 

60^ 

- 

40 

- 

- 

- 

V 

< 

07 

m 

Vce=2 V,Ic=1 a* 

- 

1.4 

j 

i 

1.4 

1 

1.4 

V 

hpE 

Vce=2 V,Ic=1 a* 

20 

120 

20 

120 

20 

120 



Vce= 4 V, 1 0=500 mA 

750 typ. 

750 typ. 

750 typ. 

kHz 

^dJC 


- 

6 

L- 

6 

f: 

6 

OC/W 


• 40310 40312 *Pulsed: Pulse duration = 300 jL(s, duty factor < 2%. 

For characteristics curves and test conditions, refer to published data for prototype.: 


Audio 

Type 

40310 

40312 

40316 

40324 


Prototype 

2N4036 

2N4036 

2N5322 

2N5320 


Prototype 

2N3054 

2N3054 

2N3054 

2N3054 
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POWER TRANSISTORS 


40310 - 40314 , 40316 - 40319 , 40321 - 40325 , 40327 , 

40362 , 40363 , 40537 , 40538 


Types: 40313, 40318, 40322, n-p-n 
Package: JEDEC TO-66 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

40313 

40318 

40322 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•CEO 

Vce=150 V,Ib=0 

- 

5 

- 

5 

- 

- 

mA 

■CEV 

Vce=150 V (40318),Vce= 
300 V (40313), Vbe= 
-1.5 V, Tc=25°C 

Tc=150°C 

-■ 

10 

10 

- 

5 

10 

- 

- 

mA 

‘ebo 

Vbe=-2.5 V 
Vbe=-6 V 

— 

5 


5 

~ 

5 

mA 

^CER^sus) 

Iq= 200 mA*,RBE“200 J2, 
L=500 mH 

300 


300 

— 

300 

— 

V 

Vbe 

VcE=10 V,lc=lb0mA* 
IC=500 mA* 

- 

1.5 

: 

1.5 

- 

- 

V 

^^FE 

Vrc=10 V, lp=500mA* 
lc=100mA- 
IC=20 mA* 

40 

40 

250 

50 

40 

- 

75 i 
40 

- 


'S/b 

Vce=150 V 

150 

- 

100 

- 

100 

- 

mA 

^S/b 

Vbe=-4 V 

- 

- 

50 

- 

50 

- 

juJ 

R0JC 


- 

5 

- 

5 

- 

5 

°C/W 


* Pulsed: Pulse duration = 300 ps, duty factor < 2%, 

For characteristics curves and test conditions, refer to published data for prototype^ 


Audio 

Type Prototype 
40313 2N3585 

40318 2N3585 

40322 2N3585 


Types: 40325, 40363, n-p-n 
Package: JEDEC TO-3 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

40325 

40363 

Min. 

Max. 

Min. 

Max. 

•CBO 

Vcb= 30 V, Tc=25°C 

Tc=150OC 

_ 

5 

10 

■ — 

— 

mA 

•CER 

Vce=60 V,Rbe=200 12, 

Tc=250C 

Tc=150°C 

- 

- 


1 

10 

mA 

•ebo 

Vbe=-5 V 
Vbe=-4 V 

_ 

10 

_ 

5 

mA 

^CEO^sus) 

lc=200 mA* 

35 

- 

- 

- 

V 

Vcer(sus) 

lc=200 mA*,RBE=20012 

- 

- 

70 

- 

V 

VCBO 

lc=100 mA,lE=0 

35 

- 

- 

- 

V 

Vbe 

Vce=4V, 1c=8A* 

Ic=4 a* 


2 

— 

1.8 

V 

VcE(sat) 

lc=8A*, lB=800mA 

lc=4 A*,Ib= 400 mA 

— ■ 

1.5 

_ 

1.1 

V 

hpE 

Vce=4V, Ic=8A* 
IC=4 A* 

12 

60 

20 

70 


fj 

Vce=4 V,Ic=3 a 

- 

- 

700 typ. 

kHz 

R0JC 


- 

1.5 

- ( 1.5 

^C/W 


*Pulsed: Pulse duration = 300 ps, duty factor < 2%. 

For characteristics curves and test conditions, refer to published data for prototype. 


Audio 

Type Prototype 
40325 2N3055 

40363 2N3055 
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POWER TRANSISTORS 


40406 , 40408 , 40410 , 40407 , 40409 , 40411 


Silicon N-P-N and P-N-P Power Transistors 


For Audio-Amplifier Applications 

RCA-40406-40411, inclusive, are diffused- 
junction silicon n-p-n and p-n-p transistors 
intended for use in audio amplifiers. Giving 
high-quality performance economically, these 
six devices have power dissipation ratings 
of 1 to 150 W. Types 40406, 40407, and 


40408 are supplied in JEDEC TO-39 her- 
metic packages; types 40409 and 40410 
are in TO-39 packages mounted on integral 
heat radiators. The 40411 unit, intended 
for use in audio output stages, is in a 
steel JEDEC TO-3 hermetic package. 



40406 

40407 

40408 

40409 

40410 

40411 


VceqIsus) 

-50 

50 

90 

- 

- 

- 

V 

Vcer(sus) 

R Q E ~ "1 ^ ...... 

~ 


“ 

90 

-90 

90 

V 

'^EBO 

-4 

4 

4 

4 

-4 

4 

V 

‘c • • • 

-0.7 

0.7 

0.7 

0.7 

-0.7 

30 

A 

•b • • 

-0.2 

0.2 

0.2 

0.2 

-0.2 

15 

A 

T;^<25°C 

1 

1 

1 

- 

- 

- 

W 

T/^<50°C 



- 

- 

3 

3 

- 

W 

Tq<25°C 

Tj • 

- 

- 

_ -65 to +200 

- 

150 

W 
_ °C 


\ 


Features: 

40406 & 40407 

■ = -50 V min. (40406) 

■ = 50 V min. (40407) 

■ 40406 is p-n-p complement of 40407 

■ 1 W dissipation rating 

40408 

■ \/q£q{sus) = 90 V min. 

■ 1 W dissipation rating 

40409 & 40410 

■ Vq£p(sus) = 90 V min. (40409) 

■ Vcer(sus) = -90 V min. (40410) 

■ 40410 is p-n-p complement of 40409 

■ 3 W free-air dissipation rating 

40411 

■ Vqer(sus) = 90 min. 

" Hometaxial-base construction 

■ 150 W dissipation rating 

TERMINAL DESIGNATIONS 




92CS-22^27RI 


Fig. 1 — Typical dc beta characteristic for 
40406 and 40410. 



Fig. 2 — Typical dc beta characteristics for 
40407, 40408, and 40409. 



-8 

1 

COLLECT 

ambient 

3R-T0-EM 

TEMPERA 

ITTER VO 
TORE (Tft) 

TAGE ( VcE 
>-25*C 


f 





/ 


z 





7 


-2 





/ 



1 


y 

1 

__i 


0 -0.2 -O.A -0.6 -0-8 -I -1.2 

BASE-TO-EMITTER VOLTAGE (Vb^I-V 

92CS-22428RI 



(See dimensional outline “C”.) 

HEAT 



JEDEC Ta39 

with Heat Radiator 

(See dimensional outline “D”.) 



Fig. 3 — Typical dc beta characteristics for 
40411. 


Fig. 4 — Typical input characteristic for 
40406 and 40410. 


Fig. 5 — Typical input characteristics for 
40407, 40408, and 40409. 
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POWER TRANSISTORS 


40406 , 40408 , 40410 , 40407 , 40409 , 40411 


ELECTRICAL CHARACTERISTICS, Tq = 2^ Unless Otherwise Specif ied 


TEST 

CONDITIONS 


LIMITS 


CHARACTER* 

VOLT- 

CUR- 

40406# 



40409 




ISTIC 

AGE 

RENT 

40407 


40410# 

1 



Vdc 

A dc 











VCE 

«C 

*B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

UNITS 

•CBO 

10* 




0.25* 

_ 

_ 

. 

_ 

_ 

_ 

#A 

Ie = o 













•cEO 

40 



- 

1 

- 

- 

- 

- 

- 

- 

MA 


80 



- 

- 

- 

1 

- 

- 

- 

- 

Tc= 150° C 













40406 

40 



— 

0.01 

- 

— 

— 

- 

- 

— 


40407 

40 



- 

0.1 


- 

- 

- 

- 

- 

mA 

40408 

80 



- 

- 

- 

0.25 

- 

- 

- 

- 


•CER 

Rbe = loon 

80 



- 

- 

~ 

- 

- 

1 


500 

pA 

Tc= 150° C 

80 



- 

- 

- 

_ 

- 

0.1 


2 

mA 

•ebo 

Vbe = -4V 


0 


_ 

100 

_ 

100 

_ 

100 


500 

AiA 

VcEO^sus) 


Oja 

0 

50^ 

- 

90b 

- 

- 

- 

- 

- 

V 

Vcer(sus) 


0.1 



- 

- 

- 

90 

- 

- 

- 

V 

Rbe ~ 100 ^ 


0.2 



- 

- 

- 

- 

- 

90 

- 


Vbe 

10 

0.001 a 



0.8C 

- 

_ 

_ 

_ 

_ 

— 


4 

0.01 a 


- 

- 

- 

1 

- 

_ 

- 

— 



4 

0.15a 


- 

- 

- 

_ 

- 

1 

- 

_ 

V 


4 

4a 


- 

- 

- 

- 

- 

- 

- 

1.2 


VcE(sat) 


0.15a 

0.015 

_ 

_ 

_ 

1.4 


1.4 


1 



4a 

0.4 

- 

- 

_ 


- 


i 

i 

0.8 

V 

40406 

10 

0.1 mAa 


30 

200 

— 

— 

_ 

— 


_ 


40407 

10 

0.001a ] 


40 

200 

- 

_ 

_ 

_ 

_ 

— 


hpE 40408 

4 

0.01a 


- 

- 

40 

200 

- 

- 

- 

- 


40409-10 

4 

0.15a 


_ 

— 

_ 

— 

50 

250 

_ 

_ 


40411 

4 

4a 


_ 

- 

- 

- 

- 

- 

35 

100 


^fe 

f = 20 MHz 

10 

. 1 

0.05 


6* 

- 

- 

- 

- 

- 

- 

- 



4 

0.05 


100 (typ.) 

100 (typ.) 

100 (typ.) 

- 

- 

MHz 


4 

4 


- 

- 

- 

- 

- 

- 

800 (typ.) 

kHz 

^obo 
Ie = o 

10* 



15* 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

pF 

f = 1 MHz 













‘S/b 













30 





■ 




5 


A 

t = Is nonrep 

R0JC i 


1 


- 

35 

- 

35 

- 

- 

- 

1.17 

°C/W 













f^0JA 


1 


— 

175 


175 

— 

50 



— 


# For p-n-p devices, voltage and current values are 
negative 

• Vqb * 40407 only 

3 Pulsed; pulse duration = 300 jus, duty factor ^2% 


CAUTION: The sustaining voltage Vq^qIsus) 
MUST NOT be measured on a curve tracer. 
VcEo^®'^®^ should be measured by the pulse 
method (Note 'a'), 
c 40406 tested at Ip = -0.1 mA 



92CS-IM87 

Fig. 6— Typical input characteristics for 
40411. 



Fig. 7 — Typical output characteristics for 
40406 and 40410. 



COLLECTOR-TO-EMITTER VOtTAGE 

92CS-IJ003W 

Fig. 8 — Typical output characteristics for 
40407, 40408, and 40409. 



Fig. 9 — Typical output characteristics for 
40411. 
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POWER TRANSISTORS 


40631 


Hometaxial-Base Silicon N-P-N VERSAWATT Transistors 


Designed for Medium-Power 
Linear and Switching Applications 

The RCA-40631 isa hometaxial base silicon 
n-p-n transistor intended fora wide variety 
of medium-power applications. The home- 
taxial-base construction of this device ren- 
ders it highly resistant to second breakdown 
over a wide range of operating conditions. 
The 40631 is intended especially for use in 
driver and output stages in high-fidelity 
audio-amplifier circuits. 


The 40631 is supplied In the JEDEC TO- 
220AA formed-lead version of the VERSA- 
WATT flame retardant plastic package for 
use with TO-66 sockets. 


Features: 

■ Low saturation voltages 

■ High dissipation ratings 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcER^sus) 40631 

RQE = 100n 45 

'^EBO 5 

•C 4 

‘b 2 

At Tc < 25°C 36 

At Tq > 25°C Derate linearly 0.288 

At < 25°C 1 .8 

Tj,T3tg -65 to +150 

Tl 

At distances ^ 1/32 in. (0.8 mm) from seating plane 

for 10 s max 235 


TERMINAL DESIGNATIONS 


V 



w/°c 

92CS-27520 

oc BOTTOM VIEW 

JEDEC TO-220AA 


°C 


(See dimensional outline “R”.) 


ELECTRICAL CHARACTERISTICS, At Case Temperature {Tq)=2SPC 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

40631 

< 

o 

m 

Vbe 

•c 

>B 

Min. 

Max. 

•CER 

20 




- 

- 


R be ~ 100 12 

40 




- 

0.5 




-4 

0 




_ 


•ebo 


-5 

0 


— 

1 

mA 

Vcer(sus) 



O.ia 


- 


V 

R BE “ 100 12 



0.2a 


45 

- 



4 


ia 






4 


2a 


20 

70 





ia 

0.05 





VcE(sat) 



2a 

0.2 

- 

1 

V 


4 


la 


_ ' 



< 

CD 

m 

4 


2a 


__ 

1.5 

V 

l^fel 

4 


0.2 


2 



f = 0.4 MHz 



1 





R0JC 



' . ' i 


- 

3.5 

OC/W 






- 

70 


® Pulsed: Pulse duration =* 300 jus, duty factor ^ 2%. 



Fig. 1 — Typical dc beta characteristics 
for 40631. 
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POWER TRANSISTORS 


40631 


1 bI COU-ECTOR-TO-EMITTER voltage (VrE) • 4 V 
CASE temperature (Tr) • 25» C 



Fig. 2— Typical gain-bandwidth product 
for 40631. 



0 0.S 1.0 I.S 2.0 2.S ).0 

BASE-TO emitter VOLTAGE (Veg) - V 

Fig. 3 — Typical transfer characteristics 


for 40631. 



0 10 20 30 40 SO iO 


COLLECTOR-TO EMITTER VOLTAGE (Vcg) - V 

Fig. 4— Typical output characteristics 
for 40631. 
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POWER TRANSISTORS 


40850 , 40851 , 40852 , 40854 


450-V Silicon N-P-N Power Transistors 

For Off-Line Switching-Regulator Type Power-Supply Applications 


The RCA-40850, 40851, 40852, and 40854 
are n-p-n types selected from RCA's line 
of silicon power transistors for power-supply 
applications. Their high-voltage ratings per- 
mit operation directly off the power line 
thereby eliminating the heavy and bulky 
60-Hz power transformer; their fast switch- 
ing speeds permit operation above the audio- 
frequency range (20 to 30 KHz) for quiet 
performance and permit the use of small 
ferrite-core transformers for changing volt- 
age levels. 


These devices have sufficient voltage capa- 
bility to be used as push-pull inverters or 
pulse-width-modulated inverters operating di- 
rectly off the 120-V power line; they can 
operate as switching regulators off a 240- V 
line; for 120-V lines, the prototypes can be 
used. 


MAXIMUM Absolute-Maximum Values: 


''CBO 

40850 

, . 450 

40851 

450 

40852 

450 

40854 

450 

V 

VcEO<sus) 

, . 300 

350 

350 

300 

V 

RbE< 50 n 

. . 400 

375 

375 

325 

V 

''ebo 

, . 6 

9 

9 

6 

V 

•c 

. . 2 

7 

7 

15 

A 

'cm 

(For 10 ms max.) 

. . 5 

10 

10 

30 

A 

•b 

1 

4 

4 

10 

A 

Pt-:* 

Tc< 2B°C 

. . 35 

45 

100 

175 

W 

Tc > 25°C 



T|_ (During soldering); 

At distances ^ 1/32 in. (0.8 mm) 
from case for 10 s max 


Derate linearly to 200°C 
-65 to +200 

230 


o o 

o o 


* Safe-operating-area curves for prototype devices should be extended to the maximum values of collector 
current for these devices. 


Type 40850 (For 5-V, 25-A & 30-V, 5-A Power Supplies) 

Package: JE DEC TO-66 

ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tcl=25°C, 

Unless Otherwise Specified 


SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

ICEV 

Vce = 450 V, VbE=-1.5V 

- 

0.2 

mA 

ICEV 

VcE = 450 V, VbE = -1.5 V, Jq = 125QC 

- 

2 

mA 

VcEO(sus)a 

• lc = 0.2A, lB = 0 

300 

- 

V 

VcER(sus)a 

IC = 0.2A, RbE = 50n 

400 

- 

V 

vebo 

IE = 5 mA, Ic = 0 

6 

- 

V 

hPE 

IC = 0.75A, VcE = 10V' 

25 

- 


VcE(sat) 

IC = 2A, Ib = 0.4A 

- 

2.0 

V 

VBE(sat) 

Ic = 2 A, Ib = 0.4 A 

- 

2.0 

V 

IS/b^ 

VcE = 100V 

0.35 

- 

A 

Es/b^ 

L = 100 /uH, Ic(PEAK) = 2 a, Rbe = 20 
VbE = -4 V 

0.2 

— 

mJ 


•3 For characteristics curves and test conditions, refer to published data for prototype 2N3585 


Features: 

■ High-voltage ratings for operation from power 
lines without a step-down transformer 

■ Popular JEDEC TO-3 and TO-66 hermetic 
packages 


Applications: 

■ For use in switching-regulator supplies which 
feature: 

—A substantial reduction in size and weight 
due to elimination of the 60-Hz power 
transformer. 

—Operation with a substantial reduction of heat 

■ 5-V, off-line supplies with current ratings of 
25, 50, 100, or 200 A 

■ 30-V, off-line supplies with current ratings of 
5, 10, 20, or 40 A 


TERMINAL DESIGNATIONS 



40852 

40853 

(See dimensional outline “A”.) 



JEDEC TO-66 

40850 

40851 


(See dimensional outline “N”.) 
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POWER TRANSISTORS 


40850, 40851, 40852, 40854 


Type 40851 (For 5-V, 50-A & 30-V, 10-A Power Supplies) 

Package: JEDECTO-66 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C, 

Unless Otherwise Specified 


SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

•CEV 

Vce = 450V, VbE = -1-5V 

- 

0.5 

mA 

»CEV 

VcE = 450 V, VbE = -1 -5 V, Tq = 1 25^0 

- 

5 

mA 

VcEO(sus)a 

IC = 0.2A, Ib = 0 

350 

- 

V 

VcER(sus)a 

IC = 0.2 A, RbE = 50 n 

375 

- 

V 

vebo 

IE = 1 mA, Ic = 0 

9 

- 

V 

hFE 

IC = 1.2A, VcE = 1.0V 

12 

- 


VcE(sat) 

IC = 4 A, Ib = 0.8 A 

- 

3 

V 

VBE(sat) 

IC = 4A, Ib = 0.8A 

- 

2 

V 

>S/b^ 

VcE = 50 V 

0.9 

- 

A 

ES/b® 

L = 100 ;iH, Ic(PEAK) = 3 A, RbE = 50 
VbE = *4V 

0.45 

1 

- 

mJ 


3 For characteristics curves and test conditions, refer to published data for prototype 2N6079 


Type 40852 (For 5-V, 50-A & 30-V, 10-A Power Supplies 
Package: JEDEC TO-3 

ELECTRICAL CHARACTERISTICS, At Case Temperature {Tq) = 25^C, 

Unless Otherwise Specified 


SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

«CEV 

Vce = 450 V, Vbe = -1-5V 

- 

0.5 

mA 

•CEV 

VcE = 450 V, Vbe = -1 .5 V, Tc = 1 25^0 

- 

5 

mA 

VCEO(sus)a 

IC = 0.2A, Ib = 0 

350 

- 

V 

VcER(sus)a 

IC = 0.2 A, Rbe = 50^2 

375 

- 

V 

Vebo 

IE = 1 mA, Ic = 0 

9 

- 

V 

hFE 

lC=1.2A, VcE = 1.0V 

12 

- 


VcE(sat) 

|C = 4 A, Ib = 0.8 A 

- 

3.0 

V 

VBE(sat) 

IC = 4A,Ib = 0,8A 

- 

2.0 

V 

•S/b** 

VcE = 40 V 

2.5 

- 

A 

Es/ba 

L = 100 pH, Ic(PEAK) = 3 a, RbE = 50 
Vbe = -4 V 

0.45 

— 

mJ 


For characteristics curves and test conditions, refer to published data for prototype 2N5240 
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POWER TRANSISTORS 


40850 , 40851 , 40852 , 40854 


Type 40854 (For 5-V, 200-A & 30-V, 40-A Power Supplies) 

Package: JEDEC TO-3 

ELECTRICAL CHARACTERISTICS, A f Temperature (Tc)=25^Cf 

Unless Otherwise Specified 


SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

ICEV 

VcE = 450 V,VbE = -1.5 V 

- 

1.0 

mA 

ICEV 

VcE = 450 V, Vbe = -1.5 V, Tq = 125°C 

- 

10 

mA 

VcEO(sus)a 

IC = 0.2A. Ib = 0 

300 

- 

V 

VcER(sus)a 

IC = 0.2 A. RbE = 50n 

325 

- 

V 

vebo 

IE = 5 mA, Ic = 0 

6 

- 

V 

hFE 

IC= 10 A, Vce = 4 V 

8 



VcE(sat) 

IC= 16A. Ib = 3.2A 

- 

3 

V 

VBE(sat) 

IC=16A, Ib = 3.2A 

- 

3 

V 

IS/b® 

VcE = 30 V 

5.8 

- 

A 

ES/b® 

L = 50 mH. Ic(PEAK) = 10 a, RbE = 50 12 
Vbe = -4 V 

2.5 


mJ 


^ For characteristics curves and test conditions, refer to published data for prototype 2N6251 
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POWER TRANSISTORS 


MJ15001, MJ15002 


Complementary N-P-N/P-N-P Silicon Power Transistors 


Rugged Devices, Broadly Applicable For 

The RCA-MJ15001 and MJ15002 are bal- 
lasted epitaxial-base silicon transistors fea- 
turing high gain at high current. The 


Industrial and Commercial Use 

MJ15001 n-p-n transistor complements the 
MJ15002 p-n-p transistor. These types are 
supplied in the JEDEC TO-204MA packages. 


Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ fj = 2MHz 

■ High gain at high current 


MAXIMUM HAT\t^GS, Absolute-Maximum Values: 


^CBO 

^CEO 

^EBO ■ ■ ■ 

'c 

'b 

'e 

AtTc>25 

At Tp > 25°C 



Tl 

At distance ^ 1/32 in. (0.8 mm) from seating plane 
for 10s max 


MJ15001 

MJ 15002 


140 

-140 

V 

140 

-140 

V 

5 

-5 

V 

15 

-15 

A 

5 

-5 

A 

20 

-20 

A 

200 

-200 

W 

1.14 


W/°C 

-65 to 200 

°c 


230 °C 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 

TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 


ELECTRICAL CHARACTERISTICS, at Case Temperature 
(Tq) = 25°C Unless Otherwise Specified 


CHARACTERISTICS 

TEST CONDITIONS 

— 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURREISTT 
A dc 

MJ15001 

MJ15002 



< 

O 

m 

VbE 

•c 

*B 

Min. 

Max. 

Min. 

Max. 

'CEX 

140 

1.5 



- 

1 

- 

-1 

mA 

Tc= 150°C 

140 

1.5 



- 

2 

- 

-2 

'CEO 

140 



0 

- 

2.5 

_ 

-2.5 

mA 

•ebo 


5 

0 


- 

1 

- 

-1 

mA 




0.2 

0 

140 

- 

-140 

_ 

V 

hpEa 

2 


4 


25 

150 

25 

150 


< 

00 

m 

2 


4 


- 

2 

_ 

-2 

V 

VcE(sat) 



4 

0.4 

- 

1 


-1 

V 

fj f = 0.5 MHz 

10 


0.5 


2 

- 

2 

- 

MHz 

'S/b 'P’s 

40 

100 




5 

0.5 

- 

-5 

-0.5 

- 

A 

^ob 

VcB= 10 V 
f = 1 MHz 


1 

i 

1 



- 

1000 

- 

1000 

pF 






- 

0.875 

- 

0.875 

°C/W 


® CAUTION: Sustaining voltage, Vq^qIsus), MUST NOT be measured on a curve tracer. 
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POWER TRANSISTORS 


MJ15001, MJ15002 



BASE-TO-EMITTER VOLTAGE ( Vbe)-V 92CS-3C»79 

Fig. 8 — Typical transfer characteristics for MJ15002. 
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Fig. 9 — Typical saturation voltage characteristics 
for MJ1 5001. 
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Fig. 10 — Typical saturation voltage characteristics 
for MJ1 5002. 
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POWER TRANSISTORS 

MJ15003, RCA3773, RCA8638C, RCA8638D, RCA8638E 


Silicon N-P-N Epitaxial -Base High-Power Transistors 


Rugged Devices, Broadly Applicable For Industrial and Commercial Use 


The RCA3773, MJ15003, RCA8638C, RCA- 
8638D, and RCA8638E are ballasted epi- 
taxial-base silicon n-p-n transistors featuring 
high gain at high current. They may be used 
as complements to the p-n-p types 2N6609, 
MJ15004, RCA9116C, RCA9116D,and RCA- 
91 16E, respectively. 


They differ In voltage ratings and in the 
currents at which the parameters are con- 
trolled. All are supplied in the steel JEDEC 
TO-204MA packages. 


MAXIMUM RATINGS, /4i&so/^vfe-M^x//77^y/77 Values: 

RCA3773 MJ15003 RCA8638C RCA8638D RCA8638E 


VQgo 160 140 140 120 100 

VcEX^^*"*^^ 

VgE = -1-5 V: Rbe = 10012 . 160 - - 

Rg£ = 100n 150 150 150 130 110 

Vceo<5us) 140 140 140 120 100 

'^EBO ^ ^ 

'C ^ 20 

•b 5 

o 

AtT(><25C 150 250 200 200 200 

AtT(-.>25°C Derate linearly 0.857 1.43 1.14 

Tstg. Tj 65 to 200 

Tl 

At distance ^1/32 in. (0.8 mm) from 

seating plane for 1 0 s max. . 230 


V 


V 

V 

V 

V 
A 
A 


W 

w/°c 

o 



Fig. 1 - Maximum operating areas for all types. 


Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ fj = 2MHz 

■ High gain at high current 


Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A".) 



COL 

— 

LECTO 

— r~ 

R- TO-E 

MIT 

rER 

VOLTi 

ge(Vce> 

•2 V 


: 


1 









\Z 



— 













TTT 




out 









.. 



V 


— 




— 

— 


— 




— 



-- 

— 


-- 




_J 










' 2 4661 2 468 > 2 4681 2 466 ' 

0.01 0.1 I 10 100 

COLLECTOR CURRENT (!(.)- A 9225-30146 

Fig. 3 — Typical dc beta characteristics as a function 
of collector current for all types. 
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POWER TRANSISTORS 


MJ15Q03, RCA3773, RCA8638C, RCA8638D, RCA8638E 


ELECTRICAL CHARACTERISTICS, af Case Temperature (Tq) = 25°C Unless Otherwise 
Specified 



TEST CONDITIONS 

LIMITS 



VOLTAGE 

CUR- 






CHARAC- 

Vdc 

RENT 





UNITS 

TERISTIC 



Adc 

RCA3773 

MJ15003 



VcE 

Vbe 

'c 

Min. 

Max. 

Min. 

Max. 


•CBO 

160a 



- 

4 

- 

- 



MOa 



- 

2 

- 

1 


‘CEX 

140 

-1.5 


- 

1 

- 

0.1 


'CEX 

Tc= 150°C 

140 

-1.5 


- 

5 

- 

2 

mA 









'CEO 

140 



- 

- 

- 

0.25 


Ib=o 

120 



- 

1 

- 

- 


'ebo 

7 




1 





5 



- 


- 

0.1 


hPE 

4 


8c 

15 

60 

_ 

_ 



4 


16C 

5 

- 

- 

- 



2 


5C 

- 

- 

25 

150 



2 


IOC 

- 

- 

10 

- 


VcEX<sus)b 


-1.5 

0.2 

160 

- 

- 

- 


Rbe = loon 









VcER(sus)b 



0.2 

150 


150 



Rbe< 100^ 






VcE0(s'Js)b 



0.2 

140 

- 

140 

- 


^EBO 



0 

7 


5d 



1^= 1 mA 









4 


8C 

_ 

2.2 

_ 


V 

Vbe 

2 


5C 

- 


_ 

2 


VQB(sat) 









Ib= 3.2A 



16C 

- 

4 

■- 

- 


= 0.8A 



8C 

- 

1.4 

- 

- 


= 0.5A 



5C 

- 

- 

- 

1 


's/b 

100 



1.5 

- 

1 

- 


tp=1s 

50 



- 

- 

5 

- 

A 

nonrep. 









Ihfel 









f = 0.5 MHz 

10 


0.5 

4 

- 

4 

- 


<T 




2 

- 

2 

- 

MHz 

^fe 

4 


1 

40 





f = 1 kHz 







^ob 

lOa 



i 

500 


500 

pF 

f = 0.1 MHz 








10 


10 



1.17 

- 

0.7 

°C/W 


a V 


CB 


b CAUTION; Sustaining voltages 

/VfUST NOT be measured on a curve tracer. 

See figs. 8 & 9. 


Pulsed; pulse duration = 300 /iS, 
duty factor = 1 .8%. 

** Measured at Ig = -0.1 mA. 



BASE-TO- EMITTER VOLTAGE (VgE'-V y3CS-30i49 

Fig. 6 — Typical transfer characteristics for all types. 



Fig. 7 - Typical saturated-switching times for 
all types. 



L* 7mH FOR Vccx Uu’) 


Fig. 8 - Circuit used to measure sustaining 
voitages VcerI^us], 

and Vqex f^’’ types. 



Fig. 9 - Osciiioscope display for measure- 
ment of sustaining voltages. [Test 
circuit shown in Fig. 8]. 
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POWER TRANSISTORS 


RCA1 A01 -RCA1 A06, RCA1 A09-RCA1 A1 1 , 
RCA1A15, RCA1A16, RCA1A18, RCA1A19 


Silicon Transistors for Audio-Frequency 
Linear-Amplifier Applications 


“RCA1 A-Series” n-p-n and p-n-p silicon transis- 
tors are especially characterized for audio- 
amplifier applications. They are particularly 
useful as Input devices, ^BE multipliers for 
biasing, current sources, load-line-limiting (pro- 
tection) circuits, predrivers, and in some instan- 
ces as complementary drivers. Other applica- 
tions for these devices include audio power 
amplifiers, linear modulators, servo amplifiers, 
and operational amplifiers. The units are sup- 
plied in the JEDEC TO-39 package. 


N-P-N TYPES 
RCA1A01 RCA1A11 
RCA1A03 RCA1A15 
RCA1A06 RCA1A18 
RCA1A09 


P-N-P TYPES 
RCA1A02 RCA1A10 
RCA1A04 RCA1A16 
RCA1A05 RCA1A19 


TERMINAL DESIGNATIONS 



92CS-275I2 

JEDEC TO-39 

fSee dimensional outline “C".) 


MAXIMUM BAJINGS, Absolute-Maximum \/a/ues: RCA1A01 RCA1A02 RCA1A03 RCA1A04 RCA1A05 RCA1A06 

COLLECTOR-TO-BASE VOLTAGE V^gQ - - 95 -95 -75 75 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open ^C£0 — 


V 

V 


With external base-to-emitter resist- 


ance ~ 100 n ^CER 

EMITTER-TO-BASE VOLTAGE Vggg ^ 

COLLECTOR CURRENT Iq 1 

BASE CURRENT Ig 0.5 

TRANSISTOR DISSIPATION: P-^ 

At case temperatures up to 25°C 5 


At case temperatures above 25°C 


95 

4 

2 


10 

- See 


-95 -75 75 V 

-4 -4 4 V 

-2 -1 1 A 

-1 -0.5 0.5 A 

10 5 5 W 


TEMPERATURE RANGE: 

Storage & Operating (Junction) — — — 65 to -t-200 ► °C 

PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) 

from case for 10 s max — 230—————————-^ °C 




= 300 n 


MAX\MUMHAT\UGS, Absolute-Maximum Values: RCA1A09 RCA1A10 RCA1A11 RCA1A15 RCA1A16 RCA1A18 RCA1A19 


COLLECTOR-TO-EMITTER VOLTAGE: 

With base open 

EMITTER-TO-BASE VOLTAGE 

COLLECTOR CURRENT 

BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C .... 
At case temperatures above 25°C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering): 
At distances > 1/32 in. (0.8 mm) 
from case for 10 s max 


VcEO 175 

Vebo 6 

'c 1 

Ig 0.5 

Pt 

10 


-175 175 100 

-6 6 . 5 

-1 1 1 

-0.5 0.5 0.5 

10 10 10 

See Fig. 1 


-100 10 -10 

-5 4 -4 

-1 1 -1 

-0.1 0.5 -0.5 

10 7 7 


230 


V 

V 
A 
A 

W 


°C 


Type RCAlAOl 
Package: JEDEC TO-39 
Construction: Silicon n-p-n, planar 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 

25^ C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

Vce = 60V,Ib = 0 

_ 

1 

pA 

'ebo 

Veb = 4V.Ic = 0 

- 

1 

mA 

'^CEO 

\q = 100 mA 

70 


V 

^T 

VcE = 4V,lc=50mA 

120 

- 

MHz 

hFE 

lc= 10mA,VcE = 4V 

40 

200 


VcE(sat) 

Iq = 150 mA, Ig = 15 mA 

- 

1.4 

V 

Vbe 

lc = 10 mA, Vce = 4V 

- 

1 

V 


For characteristics curves and test conditions, refer to published 
data for prototype 2N2102 


Type RCA1A02 

Package: JEDEC TO-39 

Construction: Silicon p-n-p, epitaxial planar 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 


25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

Vce = -40V, Ib = 0 

_ 

-1 

pA 

'ebo 

Veb = -4V,1c = 0 

- 

-1 

mA 

^CEO 

IC = -0.1 A 

-50 


V 

h I 

VcE = -4V,lQ = -50mA 

60 


MHz 

hFE 

lc = -0.1 mA, VcE = -10V 

30 

200 


Vbe 

lc = -0.1 mA, VcE = -10V 


-0.8 

V 


For characteristics curves and test conditions, refer to published 
data for prototype 2N403^ 
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POWER TRANSISTORS 

RCA1A01-RCA1A06, RCA1 A09-RCA1A11 
RCA1A15, RCA1A16, RCA1A18, RCA1A19 

Type RCA1A03 
Package: JEDEC TO-39 
Construction: Silicon n-p-n, planar 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 


25° C Unfess Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

ICER 

VCE = 85 V, RbE = icon 


10 

pA 

•ebo 

Veb = 4V, lc = 0 

_ 

0,1 

mA 

VCER 

lc = 0.1 A,Rbe = icon 

WM 

_ 


fT • 

lc = 0.1 A, VcE = 4 V 

50 

- 

MHz 

hFE 

Ic = 300 mA, VcE = 4 V 

70 

300 


VcE(sat) 

IC = 300 mA, Ib = 30 mA 

- 

0.8 

V 

vbe 

IC = 300 mA,VcE = 4V 

- 

1.4 

V 

•S/b 

VcE = 50V,t = 0.4s 

0.2 

- 

A 


For characteristics curves and test conditions, refer to published 
data for prototype 2N5320 


Type RCA1A05 

Package: JEDEC TO-39 

Construction: Silicon p-n-p epitaxial planar 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 


•CER 

VcE = -65 V,Rbe = 10012 


-10 

mA 

'ebo 

Veb = -4V,Ic = 0 

_ 

-0.1 

mA 

Vcer 

IC = -0.1 A,Rbe = 10012 

-75 

_ 

V 

h 

Ig = — 50 mA, Vq^ = — 4 V 

60 


MHz 

hpE 

Iq = — 150 mA, = — 4 V 

50 

250 


V/Qglsat) ' 

lQ = -150mA,lB = -15mA 

- 

-0.8 j 

V 

Vbe 

IC = -150mA. Vce = -4V 

- 

-1.4 1 

V 

•s/b 

VcE =-65 V,t = 0.4s 

-0.1 

- 1 

A 


For characteristics curves and test conditions, refer to published 
data for prototype 2IM4036 


Type RCA1A09 
Package; JEDEC TO-39 
Construction: Silicon n-p-n, epitaxial 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 


25°C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

MIN. 

MAX. 

'CEO 

Vce = 90V,Ib = 0 

- 

10 

mA 

'ebo 

< 

m 

CD 

05 

< 

o' 

o 

- 

100 

mA 

VCEO 

Iq = 1 0 mA, 1 B “ 0 

175 . 

- 

V 

»T 

Iq = 10 mA, VcE = 10 V 

15 

- 

MHz 

hpE 

Ic = 10 mA, VcE = 10 V 

20 

100 


VcE(sat) 

Iq = 50 mA, Ib = 4 

- 

0.5 

V 

Vbe 

\q = 10 mA, VcE = 10 V 

- 

0.9 

V 

's/b 

VcE = 150 V,t = 1 s 

0.065 

- 

A 


For characteristics curves and test conditions, refer to published data for prototype 2N3439 


Type RCA1A04 

Package: JEDEC TO-39 

Construction: Silicon p-n-p, epitaxial-planar 

ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tq) = 


25° C Unless Othe rwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 


mi 

wmn 

IHI 


1 

m 

B 



■ 







■ 

fr 

lc = -0.1 A.Vce = -4V 

50 

- 

HQQI 

hFE 

IC = -300mA.VcE = -4V 

70 

300 


VcE(sat) 

Ic = -300 mA. Ib = —30 mA 

- 

-0.8 

V 

Vbe 

Ic = -300 mA, VcE = -4 V 

- 

-1.4 

V 

's/b 

VcE = -35 V, t = 0.4 s 

-0.285 

- 

A 


For characteristics curves and test conditions, refer to published 
■ data for prototype 2N 5322 


Type RCA1A06 
Package: JEDEC TO-39 
Construction: Silicon n-p-n, planar 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 


25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

VcE = 65V, Rbe = 10012 


10 

FA 

'ebo 

Veb = 4V, Ic = 0 

- 

0.1 

mA 

VcER 

lc= 100 mA, Rbe = 10012 

75 

- 

V 

^T 

Ic = 50 mA, VcE = 4 V 

120 

- 

MHz 

hFE 

IC= 150mA, VcE = 4V 

50 

250 


VcE(sat) 

Iq = 150 mA, Ib = 15 mA 

- 

0.8 

V 

< 

CD 

m 

Iq = 150 mA, Vqb = 4V 

- 

1.4 

V 

's/b 

VcE = 65V, t = 0.4 s ' 

0.077 

- 

A 


For characteristics curves and test conditions, refer to published 
data for prototype 2N2102 


Type RCA1A10 
Package; JEDEC TO-39 
Construction: Silicon p-n-p 

ELECTRICAL CHARACTERISTICS. Af Case Temperature (Tq) = 

25°C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

Vce = -120 V,Ib = 0 

- 

-10 

juA 

'ebo 

Veb = -6V.'c = 0 

- 

-100 

pA 

VCEO 

'C ~ 'b ~ 

-175 

- 

V 

It 

IC=-10mA, VcE = -10 V 

15 

- 

MHz 

hFE 1 

Iq = -10 mA, Vqe = -10 V 

40 

250 


VcE(sat) 

Iq = -10 mA, Ib = -1 nnA 

- 

-2 

V 

Vbe 

lQ = -10mA,VcE = -10 V 

- 

-0.8 

V 

's/b 

VcE = -150 V,t= 1 s 

-0.04 

- 

A 


For characteristics curves and test conditions, refer to published data for prototype 2N541b 
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POWER TRANSISTORS 


Type RCA1A11 
Package: JEDEC TO-39 
Construction: Silicon n-p-n, epitaxial 

ELECTRICAL CHARACTERISTICS. At Case Temperature (Tq) = 

25°C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

Vq^ = 90 V, Iq = 0 

- 

10 

mA 

'ebo 

Veb = 6V.Ic = 0 

- 

100 

mA 

VCEO 

Iq = 10 mA, Ig = 0 

175 

- 

V 

^T 

Iq= 10 mA, VcE= 10 V 

15 

- 

MHz 

hFE 

lc = 1mA, VcE=10V 

40 

250 


^BE 

Iq = 1 mA, V( 2 E = 10 V 

0.5 

0.7 

V 


For characteristics curves and test conditions, refer to published data for prototype 2N3439 


RCA1A01-RCA1A06, RCA1A09-RCA1A11 
RCA1A15, RCA1A16, RCA1A18, RCA1A19 

Type RCA1A15 
Package: JEDEC TO-39 
Construction: Silicon n-p-n, epitaxial 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 


25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

VCE = 90 V 


10 

MA 

'EBO 

Veb = 5V. lc = 0 

_ 

1 

mA 

VCEO 

IC = 10 mA, Ib = 0 

100 

_ 

V 

fT 

VcE = 10 V, Ic = 10 mA 

15 

- 

MHz 

hFE 

In = 10 mA, VcE = 10 V 

20 

100 


VcE(sat) 

Ic = 10 mA, Ib = 1 mA 

- 

1 

V 

vbe 

IC= 10 mA, VcE = 10 V 

- 

1 

V 

'S/b 

VcE = 50 V, t = 0.4 s 

0.2 

- 

A 


For characteristics curves and test conditions, refer to published data for 
prototype 2N3440 


Type RCA1A16 Type RCA1A18 

Package: JEDEC TO-39 Package: JEDEC TO-39 

Construction: Silicon p-n-p, epitaxial Construction: Silicon n-p-n, planar 


ELECTRICAL CHARACTERISTICS. Af Case Temperature (Tc) = 

25" C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

VcE = -90 V 


-10 

pA 

•ebo 

Veb = -5V.Ic = 0 

_ 

-1 

mA 

VCEO 

Ic = “10 mA, Ib = 0 

-100 

_ 

V 

fT 

VcE = -10V. lc = -10mA 

15 

- 

MHz 

hFE 

IC = -10mA, VcE = -10V 

40 

250 


VcE(sat) 

IC = —10 mA, Ib = —1 mA 

- 

-1 

V 

Vbe 

Ic = —10 mA, VcE = —10 V 

- 

-1 

V 

I 

's/b 

1 VcE = —50 V, t = 0.4 s 

-0.2 

- 

A 


For characteristics curves and test conditions, refer to published data 
for prototype 2N5416 


^^^^TRICAL CHARACTERISTICS, At Case Temperature (Tq) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

Vce = 5V, Ib = 0 


10 

ma 

'EBO 

Veb = 4V, lc = 0 

_ 

1 

mA 

VCEO 

Ic = 10 mA, Ib = 0 

10 

_ 

V 

fT i 

IC = 50 mA, VcE = 4V 

120 

- 

MHz 

hFE 

Ir. = 10 mA, VcF = 4 V 

40 

250 


’ VcE(sat) i 

Ic = 10 mA, Ib = 0.5 mA 

- 

1 

V 

Vbe I 

IC = 10 mA, VcE = 4 V 

- 

0.78 

V 


For characteristics curves and test conditions, refer to published 
data for prototype 2N2102 


Type RCA1A19 

Package: JEDEC TO-39 

Construction; Silicon p-n-p, epitaxial planar 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CEO 

VcE = -5V, lB = 0 


-10 

MA 

I 

'EBO 1 

VeB = -4 V, Ic = 0 

_ 

-1 

mA 

VCEO 

Ic = -io mA, Ib = 0 

-10 

_ 

V 

It 

Ic = -50 mA, VcE = -4 V 

60 

- 

MHz 

»iFE 

IC = -10mA, Vce = -4V 

40 

250 


VcE(sat) 

Ic = —10 mA, Ib = -0.5 mA 

- 

-1 

V 

Vbe 

Ic —10 mA, VcE = -4 V 

- 

-0.78 

V 


For characteristics curves and test conditions, refer to published 
data for prototype 2N4036 
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POWER TRANSISTORS 


RCA1B01 

Silicon Transistor for 70-Watt 
Quasi-Complementary-Symmetry 
Audio Amplifiers with Hometaxial-Base 
Output T ransistors 


RCA1B01 is an n-p-n hometaxial-base silicon transistor 
in a JEDEC TO-3 package. This device is particularly suitable 
for audio-output use, and can be driven by either the 
RCA1A03 n-p-n or RCA1A04 p-n-p transistor. 

The 70-watt amplifier shown in Fig. 4 uses the 


RCA1B01 in conjunction with seven TO-39 transistors, 
eleven diodes, and an 84-volt split power supply. The amplifier 
output is directly coupled to an 8-ohm speaker. This amplifier 
is most useful for instrumentation applications where rugged- 
ness and raw power are essential. 

RCA1B01 


TERMINAL DESIGNATIONS 



JEDEC TO-3 

(See dimensional outline “A”.) 



92CS-J0850 

Fig. 2 — Thermal -cycling ratings for RCA 1B01. 



Fig. 3 — Maximum operating areas for RCA 1B01. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE VcbO 

COLLECTOR-TO-EMITTER VOLTAGE; 

With external base-to-emitter resistance (Rbe) = 10012 VCER 

EMITTER-TO-BASE VOLTAGE Vebo 

COLLECTOR CURRENT Iq 

BASE CURRENT Ig 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25 C 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distances > 1 /32 in. (0.8 mm) from case for 1 0 s max 

Type^iCAlBOi 

Package: JEDEC TO-3 

Construction: Silicon n-p-n, hometaxial base 


115 

Derate linearly to 200°C 
-65 to 200 
230 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) ~ 
25'^ C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

•CER 

VCE = 85 V, Rbe = 10012 


0.5 

mA 

'EBO 

Veb = 4 V, lc = 0 

_ 

1 

mA 

VCER 

Ic = 0.2A, Rbe = 10012 

95 

_ 

V 

tT 

VCE = 4 V, Ic = 1 A 

0.8 

- 

MHz 

hFE 

IC = 4A, Vce = 4 V 

20 

70 


VcE(sat) 

IC = 4A, Ib = 0.4A 

- 

1 

V 

vbe 

|q = 4A, Vce = 4V 

- 

1.4 

V 

'S/b 

VcE = 60 V,t = 1 s 

1.95 


A 


rur cnaracierisiics curves ana test conauions, re 
data for prototype 2N3055 ( Hometaxial). 



1. T: Signal 56-4*, Signal Transformer Co., . Resistors are 1 /2-watt unless otherwise 3. Capacitances are in/HF unless otherwise specified. 
1 Junius St., Brooklyn, N.Y. 11212 specified; values are in ohms. 4. Non-inductive resistors. • Or equivalent. 

. 1 — 70-Watt amplifier circuit featuring quasi-complementary-symmetry output employing 
hometaxial-base output transistors. 


478 





POWER TRANSISTORS 


RCA1B04, RCA1B05, RCA1B09 


Silicon Transistors for 100-,120-, 200-, and 
300-W Quasi- Complementary-Symmetry Audio 
Amplifiers with Parallel Output Transistors 



The RCA1B04, RCA1B05, and RCA1B09 
are silicon n-p-n pi-nu transistors in a JEDEC 
TO-3 package. They are especially suitable 
for applications in audio-amplifier circuits, 
in which they may be used as either driver 
or output unit. 

These devices, together with a variety of 
other transistors that serve as input devices, 
VbE amplifiers for biasing, current sources. 


load-line limiters (for overload protection), 
and predrivers, may be used to develop 
several hundred watts of audio output power 
in quasi-complementary-symmetry audio-am- 
plifier configurations that employ parallel 
output transistors. Circuit examples, 
data are shown for 100-, 120-, 200-, and 
300-W amplifiers. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

VcEO 

VcER ^BE = 100 ^ . . . . 

Vebo 

•c 

•b 

Pt 

At Tc < 25°C 

At Tc > 25°C 

^stg' Tj 

Tl 

At distanced 1/32 in. (0.8 mm) 
from seating plane for 10 s max. 


RCA1B05 

RCA1B04 RCA1B09 


225 275 V 

200 250 V 

225 275 V 

5 V 

7 A 

2 A 

150 W 

o 

Dtrata linearly to 200 C 

-65 to 200 °C 

230 °C 


JEDEC TO-3 

(See dimensional outline “A”.) 



NUMBER OF THERMAL CYCLES 

92CS-I9922 


Fig. 1 - Thermal-cycling ratings for RCA1B04 
and RCA1 BOS. 



92CS-25023 


Fig. 2 — Thermal-cycling rating chart for RCA 1B09. 






92CS-22040R1 


Fig. 3 — Maximum operating areas for RCA1B04. Fig. 4 — Maximum operating areas for RCA 1B05. 
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Fig. 5 — Maximum operating areas for RCA1B09. 
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POWER TRANSISTORS 


RCA1B04, RCA1B05, RCA1B09 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) =25PC 


CHARAC- 


LIMITS 


TERISTIC 

TEST CONDITIONS 

RCA1B04A 

RCA1B05* 

RCA1B09** 

UNITS 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


«CER 

Vce = 120V, RBE = 100n 

- 

1 

- 

- 

- 

- 

mA 

Vce = 200 V,Rbe = 10012 

- 

- 

- 

1 

- 

1 

lEBO 

Veb = 5 V,lc = 0 

- 

1 

- 

1 

- 

1 

mA 

VCEO 

IC = b.2 A, Ib = 0 

200 

- 

250 

- 

250 

- 

V 

VCER 

IC = 0.2 A, RbE = 10012 

225 

- 

275 

- 

275 


V 


IC = 0.2 A, VcE = 10 V 

5 

- 

5 

- 

- 

- 

MHz 

IC=1 A, Vce = 15V 

- 

- 

- 

- 

5 

- 

hFE 

IC = 2A, Vce = 5 V 

15 

75 

15 

75 

40 

- 


VcE(sat) 

IC = 2A, Ib = 0.255A 

- 

2 

- 

2 

- 

- 

V 

Ic = 2A, Ib = 0.2A 

- 

- 

- 

- 

- 

1 


Vbe 

IC = 2A, Vce = 5V 

0.75 

1.75 

0.75 

1.75 

- 

1 

V 


VcE = 120 V, t = 1 s 

1.25 

- 

- 

- 

- 

- 


•S/b 

VcE = 140 V, t = 1 s 

- 

- 

1.07 

- 

- 

- 

A 


VcE = 80 V, t = 1 s 

- 

- 

- 

- 

1.875 

- 



^ For characteristics curves and test conditions, refer to published data for prototype 2N5239 
* For characteristics curves and test conditons, refer to published data for prototype 2N5240 
** For characteristics curves and test conditions, refer to published data for prototype 2N6510 


to provide excellent high-power performance 
into an 8-^2 load. With the exception of the 
RCA-CA3100 Linear Integrated Circuit for 
front end, this amplifier is entirely push-pull 
for improved high-frequency distortion and 
slew rate. Additional circuit features include 
new thermal overload protection and instant 
turn-on with no undesirable transients. 


The 100-W amplifier shown in Figs. 6 and 7 
uses two RCA1B09 transistors as drivers and 
four RCA1B05 transistors as parallel units 
in the amplifier output stages, and operates 
on a 104-V split power supply. 

This 100-W amplifier [DC-Coupled; (Fig. 6) or 
AC-Coupled (Fig.7)] is conservatively designed 



Fig. 6 — 100-W decoupled audio amplifier circuit featuring 
parallel output transistors. 
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POWER TRANSISTORS 


RCA1B04, RCA1B05, RCA1B09 



OUTPUT HEAT SINK - ^°CI\N PER OUTPUT TRANSISTOR 


SET IDLING CURRENT FOR 150 - 200 mA THROUGH 2-A FUSE. 


NOTES: 

1 . All resistors 1 /2 W, 5% carbon unless specified. 

2. All capacitances in juF unless specified. 

3. All resistors are non-inductive. 


4. K-1 Relay, single-pole, single-throw, normally 
closed, with 24 V, 3 mA coil. 

5. TSS1 - 70°C thermal cutout, Elmwood Sensor 
Part No. 3450-157-37, or equivalent. 


Fig. 7 — 100-W ac-coupled audio amplifier circuit featuring parallel output transistors. 


NOTE: 

Power Transformer; Signal BO-8 
(Signal Transformer Co.. 1 Junius 
St., Brooklyn, N.Y, 1 12t2), or 
equivalent. 



Fig. 8 — Power supply for 100-W audio amplifiers shown in Figs. 6 and 7. 


120-W Amplifier 

The 120-W amplifier shown in Fig. 9 uses 
four RCA1B04 transistors as parallel units 
in the amplifier output stages, and oper- 
ates on a 130-V split power supply. 


This 120-W amplifier is especially designed 
for top-of-the line quadrasonic use in ap- 
plications requiring 1/2 kW of quadrasonic 
sound with excellent tonal quality. The 
amplifier output is directly coupled to an 
8-^2 speaker. 


481 



POWER TRANSISTORS 


RCA1B04, RCA1B05, RCA1B09 



NOTES: 

1. D1-D8 - 1N5391; D9.D10 - 1N914B; Dll, 
D12-1N5393 

2. Resistors are 1/2 W ± 10% unless otherwise 
specified; values are in ohms 

3. Capacitances are in jlF unless otherwise speci- 
fied. 

4. Non-inductive resistors 

5. Provide approx. 1°C/W heat sinking per output 
device based on mounting with mica washer 


and ZnO thermal compound (Dow Corning 
No.340, or equivalent) with T/^ = 45°C max. 

Mount on heat sink, Wakefield No. 209-AB, or 
equivalent. (Alternatively, this type may be 
obtained with a factory-attached integral heat 
sink). 

Attach heatsink cap (Wakefield No.260-6SH5E, 
or equivalent) on device and mount on same 
heat sink with output transistor. 


6 . 


7. 


Fig. 9 — 1 20-W audio-amplifier circuit featuring parallel output transistors. 



NOTES: 

1. 93°C thermal cutout (attached to heat sink 
for output transistors (Elmwood Sensor part 
No. 2455-88-4), or equivalent. 

2. Power transformer: Signal 88-6, Signal Trans- 
former Co., 1 Junius St., Brooklyn, N.Y. 11212, 
or equivalent. 

Use 125-V primary tap. 


Fig. 10 — Power supply for 1 20-W audio amplifier circuit shown in Fig. 9. 


200-W Amplifier 

The 200-W amplifier shown in Fig. 11 
uses eight RCA 1B05 transistors, -two as 
drivers and six as parallel units in the ampli- 
fier output stages, and operates on a 1 60-V 
split power supply. 


This 200-W amplifier is especially designed 
to feature ruggedness in combination with 
high power output and excellent high fidelity 
performance. The amplifier output is di- 
rectly coupled to an 8-12 speaker. 
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POWER TRANSISTORS 


RCA1B04, RCA1B05, RCA1B09 



NOTES: 

1. D1-D8 - 1N5391; D9, DIO - 1N5316; Dll, 
D12- 1N5393. 

2. Resistors are 1/2W ±10% unless otherwise 
specified, values are in ohms. 

3. Capacitances are in nF unless otherwise speci- 
fied. 

4. Non-inductive resistors. 

5. ▼ Provide approx. 1°C/W heat sinking per out- 


put device based on mounting with mica washer 
and ZnO thermal compound (Dow Corning 
No. 340, or equivalent) with T/\ = 45°C max. 

6. Mount on heat sink, Wakefield No. 209-AB, 
or equivalent. (Alternately, this type may be 
obtained with a factory-attached integral heat 
sink.) 

7. Attach heat sink cap (Wakefield No. 260- 
6SHSE, or equivalent) on device and mount 
on same heat sink with output transistor. 


Fig. 11 — 200-W audio amplifier circuit featuring parade output transistors. 



NOTES: 

1. 90°C thermal cutout attached to heat sink 
for output transistors. 

2. Power transformer: Signall 20-8 (Signal Tran- 
former Co,, 1 Junius St., Brooklyn, N.Y, 
11212), or equivalent. Use 125-V primary tap. 


92CS-22042R3 

Fig. 12 — Power supply for 200-W audio amplifier circuit shown in Fig. 11. 


300-W Amplifier 

The 300-W amplifier shown in Fig, 13 
uses two RCA1B09 transistors as drivers 
and sixteen RCA1B05 transistors as parallel 
units in the amplifier output stages, and oper- 
ates on a 172-V split power supply. 

This 300-W amplifier is conservatively de- 
signed to provide excellent high-power per- 


formance into either 8-12 or 4-12 loads. With 
the exception of the RCA-CA3100 linear inte- 
grated circuit for the front end, this amplifier 
is entirely push-pull for improved high-fre- 
quency distortion and slew rate. Additional 
circuit features include new thermal overload 
and reactive overload protection and instant 
turn-on with no undesirable transients. 
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POWER TRANSISTORS 


RCA1B04, RCA1B05, RCA1B09 




NOTES: 

1. All resistors 1/2 W, 5% carbon unless specified. 

2. All capacitances in microfarads unless specified. 

3. All resistors are non-inductive. 

4. Kl-Relay, single-pole, single-throw, normally 
closed, with 24-V, 3 mA coil. 

5. TSS1-70°C thermal cutout, Elmwood Sensor 
Part No. 3450-157-37, or equivalent. 

6. For dc-coupled version, delete 2,000-pF capaci- 
tor, add 10-kn potentiometer - see 100-W am- 
plifier circuit Fig.9 (a). 

7. Common heat sink — 25 in.2 minimum. 


92CS-27236RI 


(b) 


Fig. 13 — 300-W audio amplifier circuit featuring parallel output transistors: 
(a) basic amplifier circuit, (b) protection circuit. 



POWER TRANSFORMER SIGNAL 120-20 
(SIGNAL TRANSFORMER CO , JANIUS ST. 
BROOKLYN. N Y. II2I2), OR EQUIVALENT 
SI-20-A CIRCUIT BREAKER 


92CS-27234R2 


Fig. 14 — Power supply for 300-W audio-amplifier circuit 
shown in Fig. 13. 
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POWER TRANSISTORS 


RCA1B06 


Silicon Transistor for 70-Watt 
Quasi-Complementary-Symmetry Audio 
Amplifiers with Pi-Nu Output Transistors 


RCA1 B06 is an n-p-n pi-nu silicon transistor in a 
JEDEC TO-3 package. This device is especially 
characterized for audio-amplifier applications, 
and can be driven by either RCA1C03 or 
RCA1C04, n-p-n and p-n-p types, respectively. 
The 70-watt amplifier shown in Fig. 1 uses the 

MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open 

With external base-to-emitter resistance (Rag) = lOOH 

EMITTER-TO-BASE VOLTAGE 

COLLECTOR CURRENT 

BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) from case for 10 s max. . . . 


RCA1B06 output device In conjunction with 
eleven other discrete transistors, thirteen diodes, 
and a 90-volt split power supply. The ampli- 
fier output is directly coupled in an 8-ohm 
speaker. The high-frequency RCA1B06 output 
transistors used in the amplifier circuit produce 
excellent transient response at a high power level. 


RCA1B06 

VCBO 120 V 

VcEO 100 V 

VcER 120 V 

VebO 6 V 

IC 7 A 

IB 2 A 

pt 

150 W 

O 

Derate linearly to 200 C 

-65 to 200 °C 

230 °C 


Type RCA1B06 
Package: JEDEC TO-3 

Construction: Silicon n-p-n, epitaxial, multiple-emitter-site, pi-nu 


ELECTRICAL CHARACTERISTICS. At Case Temperature (Tc)=2^C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

ICER 

VCE = 90 V, RbE = lOOn 


1 

mA 

VCEO 

IC = 0.2A, Ib = 0 

100 

_ 

V 


IC = 0.2 A, VcE = 10 V 

5 

- 

MHz 

hFE 

IC = 4 A, Vqe = 4 V 

10 

50 


VcE(sat) 

IC = 4 A, Ib = 0.8 A 

- 

2 

V 

vbe 

IC = 4A,Vce = 4V 

- 

2 

V 

IS/b 

VcE = aOV,t= 1 s 

1.87 

- 

A 


For characteristics curves and test conditions, refer to published data for 


prototype 2N5840 



NOTES: fiBS'Slors are 1 /2-watt unless otherwise specified; values are in ohms. 

1 . 100°C thermal cutout attached to heat sink for output transistors Capacitances are in /XF unless otherwise specified. 

(Elmwood Sensor part No. 2455-88-4 ).* 5. Non-inductive resistors. 


2. Power transformer: Signal 120-2 (parallel secondary),* Signal 
Transformer Co., 1 Junius St. , Brooklyn, N.Y. 11212. 


6. D1-D8, D11-1N5391 

D9, DIO, D12, D13-1N5393 


• Or equivalent. 


Fig. 1 — 70-Watt amplifier circuit featuring quasi-compiementary-symmetry output 
employing pi-nu construction output transistors. 



JEDEC TO-3 

(See dimensional outline “A”.) 



Fig. 2 — Thermal-cycling ratings for RCA 1 BOG. 


CASE TEMPERATURE ( T(- 1 = 25'>C 

±t i|t' ' • 

gtric WAX. I continuousiT 




LIMITjo"^ 


COLLECTOn-TO-EMITTEfi VOLTAGE IVce' — 


Fig. 3 — Maximum operating areas for RCA 1B06. 



Fig. 4 — Power supply for 70-watt audio- 
amplifier shown in Fig. 3. 
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POWER TRANSISTORS 


RCA1C03, RCA1C04, RCA1C012, RCA1C013 


Silicon Transistors for Audio-Frequency 
Linear-Amplifier Applications 


RCA1C03, RCA1C04, RCA1C12, and RCA1C13 are com- 
plementary silicon n-p-n and p-n-p transistors especially 
characterized for audio-amplifier applications. These devices, 
singly or in pairs in complementary- or quasi-complementary- 
symmetry circuits, are particularly useful as drivers or pre- 


drivers. They may also be used in audio power amplifiers, 
linear modulators, servo amplifiers, and operational amplifiers. 
The units are supplied in the JEDEC TO-220AB version of the 
plastic VERSAWATT package. 


TERMINAL DESIGNATIONS 


B 



E 

92CS-2r5l9 


MAXIMUM Absolute-Maximum Values: 


RCA1C03 

RCA1C04 

COLLECTOR-TO-BASE VOLTAGE 

• '^CBO 

120 

-120 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With base open 

• VcEO 

100 

-100 

With external base-to-emitter resistance (Rbe) = 100 Q, . 

• VcER 

120 

-120 

EMITTER-TO-BASE VOLTAGE 

• Vebo 

5 

-5 

CONTINUOUS COLLECTOR CURRENT 

•c 

4 

-4 

CONTINUOUS BASE CURRENT 

'b 

2 

-2 

TRANSISTOR DISSIPATION: 

Pt 



At case temperatures up to 25°C 

At racp tpmnprati irpc ahnwp 


40 

40 

TEMPERATURE RANGE: 


RCA1C12 

RCA1C13 


BOTTOM VIEW 

140 

-140 

V 

JEDEC TO-220AB 

120 

-120 

V 

(See dimensional outline “S”) 

140 

-140 

V 


5 

-5 

V 

N-P-N Types P-N-P Types 

4 

-4 

A 

RCA 1 COS RCA1C04 

2 

-2 

A 

RCA1C12 RCA1C13 

40 

t to 150°C 

40 

W 



Storage and Operating (Junction) 


-65 to -H50 


°C 


PIN TEMPERATURE (During Soldering): 

At distances ^ 1/32 in. (0.8 mm) from seating plane 
for 10 s max 


OC 


Type RCA 1 COS 

Package: JEDEC TO-220AB 

Construction: Silicon n-p-n, epitaxial 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

ICER ’ 

VcE = 110 V. RbE = lOOn 


1 

mA 

•ebo 

VeB = 5V,Ic = 0 

_ 

1 

mA 

VCEO 

IC = 0.1 A, lB = 0 

100 

- 

V 

fr 

IC = 0.5A. Vce = 4V 



- 

MHz 

hpE 1 

IC = 1 A, VcE = 4 V 

50 

250 


VcE(sat) 

IC = 1 A, Ib = 0.1 A 

- 

1 

V 

vbe 

IC = 1 A. VcE = 4 V 

- 

1.5 

V 

•S/b 

VcE = 40 V, t = 0.4 s 

1 

- 

A 


For charachersistics curves and test conditions, refer to published 
data for prototype 2N6293. 

Type RCA1C12 

Package: JEDEC TO-220AB 

Construction: Silicon n-p-n, epitaxial 

ELECTRICAL CHARACTERISTICS, At Case Temperature (T^) = , 

25PClJnless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

Vce = 90 V, Rbe = loon 

- 

100 

aa 

•ebo 

Veb = 5V,Ic = 0 

- 

1 

mA 

VcEO 

lc = 0.1 A.Ib = 0 

120 

- 

V 

VCER 

ic = o.i A. Rbe = 100 n 

140 

■I 

V 

h 

lc = 0.5 A, Vce = 4 V 

4 

- 

MHz 


lc=1 A, Vce=2V 

40 

250 


Vbe 

IC=1 A, Vce = 2V 

- 

1.2 

.... 

V 

's/b 

VcE = 60 V, t = 0.4 s 

0.66 


A 


For characteristics curves and test conditions, refer to published 
data for prototype 2N6474. 
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Type RCA1C04 

Package: JEDEC TO-220AB 

Construction: Silicon p-n-p, epitaxial 

ELECTRICAL CHARACTERISTICS. Af Caie Temperature (Tq) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

vcE = -110 V, Rbe = ioon 


-1 

mA 

'EBO 

veb = -5v,ic = o 

_ 

-1 

mA 

VCEO 

lc = -0.1 A,Ib = 0 

-100 

_ 

V 

It 

IC = -0.5A,Vce = -4V 

5 

- 

MHz 

hPE 

lc = -1 A, Vce = -4V 

50 

250 


VcElsat) 

IC = -1 A. lB = -0.1 A 

- 

-1 

V 

Vbe 

IC = -1 A. VcE = -4V 

- 

-1.5 

V 

's/b 

VcE = -40 V. t = 0.4 s 

-1 

- 

A 


For characteristics curves and test conditions, refer to published 
data for prototype 2N6476. 

Type RCA1C13 

Package: JEDEC TO-220AB 

Construction: Silicon p-n-p, epitaxial 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 

25PC Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

Vce = -90v, Rbe = loon 


-100 

pA 

•ebo 

Veb = -5 V, Iq = 0 

- 

-1 

mA 

VcEO 

lc = -0.1 A,Ib = 0 

-120 

- 

V 

VCER 

ic = -o.i A. Rbe = 100 n 

-140 

- 

V 

It 

lc = -0.5 A, Vce = -4 V 

5 

- . 

MHz 

hpE 

lc = -1 A, Vce = -2V 

40 j 

250 


Vbe 

'C = -1 A, Vce = -2V 

- 

-1.2 

V 

's/b 

VQB = -60V,t = 0.4s 

-0.66 
i 

- 

A 


For characteristics curves and test conditions, refer to published 
data for prototype 2N6476. 








POWER TRANSISTORS 


RCA1C05, RCA1C06 


Silicon Transistors for 25-Watt 
Full-Complementary-Symmetry 
Audio Amplifiers 


RCA1C05 and RCA1C06 are n-p-n and p-n-p epitaxial-base 
silicon power transistors, respectively. These complementary 
output devices for audio applications are provided in the 
JEDEC TO-220AB plastic package. 

The 25-watt audio-amplifier circuit shown in pig. 4 
uses RCA1C05 and RCA1C06 as output devices in conjunc- 


tion with seven TO-39 discrete transistors, ten diodes, and a 
52-volt split power supply. The amplifier output is directly 
coupled to an 8-ohm speaker. The full-complementary- 
symmetry output stage provides excellent high-frequency 
performance at moderate cost. 


RCA1C05 RCA1C06 


TERMINAL DESIGNATIONS 


B 



92CS-275I9 


JEDEC TO-220AB 
(See dimensional outline "S".) 



92CS-IB003RI 


Fig. 1 — Thermal-cycling ratings for RCA1C05 
and RCA1C06. 



92CS-2I965 


Fig. 2 — Maximum operating areas for RCA1C05. 



92CS-2I966 

Fig. 3 — Maximum operating areas for RCA 1C06. 


MAXIMUM RATINGS, Abso/ure-Max/mt/m Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO- EMITTER VOLTAGE: 

With base open 

With external base-to-emitter resistance (Rap) = 100£2 . 

EMITTER-TO-BASE VOLTAGE 

COLLECTOR CURRENT 

BASE CURRENT 

TRANSISTOR DISSIPATION; 

At case temperatures up to 25 C 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering); 

At distances ^1/32 in. (0.8 mm) from case of 10 s max. , 


''CEO 

''CER 

''ebo 


Derate linearly to 150“C 

-65 to-H50 


Type RCA1C05 

Package: JEDEC TO-220AB 

Construction: Silicon n-p-n, epitaxial base 

ELECTRICAL CHARACTERISTICS. At Case Temperature {Tq) = 

25°C Unless Otherwise Specified 


— 

CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

•CER 

VcE = 50V,RBE = 100fi 

_ 

1 

mA 

'EBO 

VbE = 5V.Ic = 0 

_ 

1 

mA 

VCER 

ic = o.i A,RbE = 10012 

60 

_ 

V 

fT 

IC = 0.1 A.Vce = 4V 

4 

- 

MHz 

hpE 

IC = 3A,Vce=4V 

20 

120 


VcE(sat) 

IC = 3A.Ib = 0.3A 

- 

1 

V 

Vbe 

IC = 3A.Vce=4V 

- 

1.5 

V 

•s/b 

VQB = 20V,t = 0.5s 

2 

- 

A 


For characteristics curves and test conditions, refer to published data for prototype 2N6292 

Type RCA1C06 

Package: JEDEC TO-220AB 

Construction: Silicon p-n-p, epitaxial base 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 

25^ C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

•CER 

VcE = -50V,RBE = 100n 

_ 

-1 

mA 

'EBO 

Veb = -5 V,lc = 0 

_ 

-1 

mA 

VCER 

IC = -0.1 A,RBE = 100n 

-60 

_ 

V 

It 

IC = -0.1 A,Vce =-4V 

10 

- 

MHz 

bFE 

IC = -3A,Vce = -4V 

20 

120 


VcE<sat) 

IC = -3A,Ib = -0.3A 

- 

-1 

V 

Vbe 

IC = -3A,Vce = -4V 

- 

-1.5 

V 

•s/b 

VcE = -20V,t = 0.5s 

-2 

- 

A 


For characteristics curves and test conditions, refer to 
published data for prototype 2N6107 (Fite 488). 
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POWER TRANSISTORS 


RCA1C05, RCA1C06 


eO*C THERMAL 



NOTES: 

1. T: Signal 36-2*, Signal Transformer Co. 
1 Junius St., Brooklyn, N.Y. 11212 

2. Resistors are 1 /2-watt unless otherwise 
specified; values are in ohms. 

3. Capacitances are in jUF uniess otherwise 
specified. 

4. Non-inductive resistors. 

• Or equivalent. 


Fig. 4 — 25-watt amplifier circuit featuring true-complementary-symmetry output with load line limiting. 
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POWER TRANSISTORS 


RCA1C07, RCA1C08 


Silicon Transistors for 40-Watt 
Full-Complementary-Symmetry 
Audio Amplifiers 


RCA1C07 and RCA1C08 are n-p-n and p-n-p epitaxial-base 
silicon power transistors, respectively, especially suitable for 
audio-output applications. These devices are provided in the 
economical JEDEC TO-220AB version of the VERSAWATT 
package. 

The 40-watt amplifier shown in Fig. 3 uses the 


RCA1C07 and RCA1C08 in conjunction with seven TO-39 
transistors, ten diodes, and a 64-volt split power supply. The 
amplifier output is directly coupled to an 8-ohm speaker. 
The high-frequency performance of this 40-watt amplifier 
will provide excellent reproduction for the most critical 
listener. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE-VOLTAGE 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open 

With external base-to-emitter resistance (Rgg) “ 100J2 . 

EMITTER-TO-BASE VOLTAGE 

COLLECTOR CURRENT ,. . . 

BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage 8t Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distances >1/32 in. (0.8 mm) from case for 10 s max. 


''CBO 

''cEO 

''CER 

''ebo 

'c 

'b 

Pt 


RCA1C07 RCA1C08 


75 


-75 


-65 

-75 

-5 


75 75 

Derate linearly to 150°C 


65 


150 ► 


V 

V 

V 

V 
A 
A 

W 


Type RCA1C07 

Package: JEDEC TO-220AB 

Construction: Silicon n-p-n, epitaxial base 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 

25 C Unless Otherwise Specified 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 
(See dimensional outline "S”.) 



Fig. 1 — Thermal-cycling ratings for 
RCA 1C07 and RCA 1C08. 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

Vc£ = 65V, Rbe = 100^2 

_ 

1 

mA 

•ebo 

VbE = 5V,Ic = 0 

_ 

1 

mA 

VCER 

IC = 0.1A,Rbe = 10012 

75 

_ 

V 

^T 

Ic = 1 A, Vce = 4V 

5 

- 

MHz 

hFE 

IC = 4A,Vce=4V 

20 

120 


VcE(sat) 

IC = 4A,Ib = 0.4A 

- 

1 

V 

Vbe 

Ic = 4A,Vce = 4V 

- 

1.5 

V 

•s/b 

VcE = 30V, t = 0.5 s 

2.5 

- 

A 


For characteristics curves and test conditions, refer to published data for prototype 2N6292 

Type RCA1C08 

Package: JEDEC TO-220AB 

Construction: Silicon p-n-p, epitaxial base 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

•CER 

VcE = -65V, Rbe = 10012 

_ 

-1 

mA 

'EBO 

Veb = -5V, lc = 0 

_ 

-1 

mA 

VCER 

IC = “0.1A,Rbe = 10012 

-75 

_ 

V 

It 

lc = -1 A, Vce = -4V 

5 

- 

MHz 

hpE 

• c “ — 4A, V0B = — 4V 

20 

120 


VcE(sat) 

Ic = -4A,Ib = -0.4A 

1 1 

-1 

V 

Vbe 

IC = -4A, Vce = -4V 

. - 

-1.5 

V 

•s/b 

VcE = -30V, t = 0.5 s 

-2.5 

- 

A 


For characteristics curves and test conditions, refer to published data for prototype 
2N6107 (File 488). 



COLLECTOR-TO-EMITTER VOLTAGE (Vq^)- V f2CS-2l973RI 

♦ For p-n-p (device, voltage and current 
are negative. 

Fig. 2 — Maximum operating areas for 
RCA 1 C07 and RCA 1 COS. 
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POWER TRANSISTORS 


RCA1C07, RCA1C08 



Fig. 3 — 40-l/\fytt amplifier circuit featuring full-complementary-symmetry 
output using load line limiting. 
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POWER TRANSISTORS 


RCA1C09 


Silicon Transistor for 40-Watt 
Quasi-Complementary-Symmetry Audio Amplifiers 


RCA1C09 is an n-p-n, hometaxial-base silicon transistor 
packaged in the JEDEC TO-220AB (VERSAWATT) case. 
Two of these devices, driven in the class-B mode by the 
RCA1A06 and RCA1A05 silicon n-p-n and p-n-p transistors, 
can be used as output devices in audio-amplifier applications. 


The 40-watt amplifier shown in Fig. 3 uses two 
RCA1C09 transistors as output units in conjunction with 
seven TO-39 transistors, 11 diodes, and a 64-volt split power 
supply. The amplifier output is directly coupled to an 8-ohm 
speaker. This 40-watt amplifier features ruggedness and 
economy in the mid-power range. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE V^bq 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open '^CEO 

With external base-to-emitter resistance (Rbe* “ tOOJl '^CER 

EMITTER-TO-BASE VOLTAGE V^gQ 

COLLECTOR CURRENT 

BASE CURRENT Ig 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25 C 

At case temperatures above 25°C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering): 

At distances >1/32 in. (0.8 mm) from case for 10 s max 

Type RCA1C09 

Package: JEDEC TO-220AB 

Construction: Silicon n-p-n, hometaxial base 


RCA1C09 

75 V 

65 V 

75 V 

5 V 

10 A 

4 A 

75 W 

Derate linearly to 150“C 

-65 to 150 °C 

230 °C 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 


JEDEC TO-220AB 
(See dimensional outline "S”.) 


ELECTRICAL CHARACTERISTICS. Af Case Temperature (Tq) = 
25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

VcE= 65 V,Rbe = 100T2 


1 

mA 

•ebo 

Veb = 5V,Ic = 0 

_ 

1 

mA 

VCER 

lc = 0.2A,Rg£ = 100n 

75 

_ 

V 

^T 

Ic = 0.5A,Vce = 4V 

0.8 

- 

MHz 

hFE 

Ic = 4A,Vce = 4V 

20 

120 


VcE(sat) 

Ic = 4A,Ib = 0.4A 

- 

1 

V 

Vbe 

Ic = 4A,Vce = 4V 

- 

1.5 

V 

'S/b 

VcE = 40V,t=0.5s 

1.87 

- 

A 


For characteristics curves and test conditions, refer to published 




9ECS-IB003BI 

Fig. 2 — Thermal -cycling ratings for RCA1C09. 



92CS- 21977 

Fig. 3- Maximum operating areas for RCA1C09. 
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POWER TRANSISTORS 


RCA1C10, RCA1C11 

Silicon Transistors for 12-Watt True-Complementary- 

Symmetry Audio Amplifers TERMINAL DESIGNATIONS 


RCA1C10 and RCA1C11 are n-p-n and p-n-p epitaxial-base 
silicon power transistors, respectively, especially character- 
ized for audio-output service. To enhance circuit economics, 
they are provided in the JEDEC TO-220AB version of the 
VERSAWATT plastic package. 

The 12-watt audio amplifier circuit shown in Fig. 4 
uses RCA1C10 and RCA1C11 as output devices in con- 
junction with three discrete transistors, two diodes, and a 
single 36-volt power supply; the amplifier output is 
capacitively coupled to an 8-ohm speaker. The choice of a 
true-complementary-symmetry output stage provides excel- 
lent fidelity for a low-cost system. 

The 12-watt amplifier circuit shown in Fig. 5 uses 


RCA1C10 and RCA1C11 discrete transistors, an integrated 
circuit, one diode, and a 36-volt split power supply; the 
amplifier output is directly coupled to an 8-ohm speaker. 
The integrated circuit-true-complementary-symmetry com- 
bination provides a high-quality, low-cost amplifier. 

The RCA CA3094AT integrated circuit provides sufficient 
drive current for the complementary-symmetry output stage. 
Tone controls, bass and treble, with functions of "boost" 
and "cut" are incorporated into the feedback loop of the 
amplifier, resulting in excellent signal-to-noise ratio and 
freedom from distortion. Ratings and characteristics of type 
CA3094AT are given in RCA data bulletin File 598. 



BOTTOM VIEW 


JEDEC TO-220AB 

(See dimensional outline “S".) 


MAXIMUM \KAJ\mS. Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE V^bo 

COLLECTOR-TO-EMITTER VOLTAGE; 

With base open '^CEO 

With external base-to-emitter resistance (Rbb) - lOOH '^CER 

EMITTER-TO-BASE VOLTAGE V^go 

COLLECTOR CURRENT Ig 

BASE CURRENT Ig 

TRANSiSTOR DISSIPATION; P^- 

At case temperatures up to 25 C 

At case temperatures above 25 C 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering) : 

At distances^) /32 in. (0.8 mm) from case for 10 s max 


-^0 

-50 


40 


40 


Derate linearly to ISO^C 
65 to 150 ► 


V 

V 

V 

V 
A 
A 

W 

“c 

°C 


Type RCA1C10 

Package: JEDEC TO-220AB 

Construction: Silicon n-p-n, epitaxial-base 


ELECTRICAL CHARACTERISTICS, A f Case Temperature (Tq) = 

25° C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

•CER 

VcE = 35 V, Rbe = loon 


10 

pA 

'ebo 

Veb = 5V 


1 

mA 

VCEO 

Iq = 0.1 A, Ib = 0 

40 

_ 

V 

VCER 

lc = 0.1 A,Rbe = lOOn 

50 

_ 

V 

^T 

Vce = 4V, Iq = 0.5A 

4 

- 

MHz 

hpE 

IC = 1.5A, Vce = 4V 

50 

250 


VcE(sat) 

IC= 1.5A, Ib = 0.075A 

- 

1 

V 

Vbe 

IC= 1.5 A, Vce = 4V 

- 

1.5 

V 

'S/b 

Vqb = 20 V, t = 0.4 s 

2 

- 

A 


For characteristics curves and test conditions, refer to published data for 
prototype 2N6292 


Type RCA1C11 

Package: JEDEC TO-220AB 

Construction: Silicon p-n-p, epitaxial base 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 

25°C Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

Vce = -35 V,Rbe= lOOn 


-10 

pA 

'ebo 

> 

in 

1 

CO 

UJ 

> 

- 

-1 

mA 

VCEO 

•c “ A, Ib = 0 

-40 

- 

V 

VCER 

ic = -o.i A, Rbe = 100^^ 

-50 

- 

V 

h 

Vce = -4V,Ic = -0.5A 

10 

- 

MHz 

hpE 

IC = -1.5A, Vce = -4V 

50 

250 


VcE(sat) 

Ic = -1.5A,Ib = -0.075A 

- 

-1 

V 

Vbe 

Ic = -1.5A,Vce = -4V 

- 

-1.5 

V 

'S/b 

VcE = -20 V, t = 0.4 s 

-2* 

- 

A 


For characteristics curves and test conditions, refer to published data for 
prototype 2N6107 


492 






POWER TRANSISTORS 


RCA1C10, RCA1C11 



92CS-I«003RI 


Fig. 1 — Thermal-cycling ratings for RCA1 CIO 
and RCA1 Cl 1. 




92CS-2I473 9203-21472 

Fig. 2 — Maximum operating areas for RCA 1C10. Fig. 3 — Maximum operating areas for RCA 1C1 1. 



92CS-I5I65RI 

NOTES: 

1. T: Thordarson 23V118, Stancor TP4, Triad 

F-93X, or equivalent (for Stereo 
Amplifiers). 

2. Resistors are 1 /2-watt unless otherwise 
specified; values are in ohms. 

3. Capacitances are in /IF unless otherwise 
specified. 

4. Non-inductive resistors. 



Fig. 4 — 1 2-watt amplifier circuit featuring complementary-symmetry output. 
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POWER TRANSISTORS 


RCA1E02, RCA1E03 


Silicon Transistors for Audio-Frequency Linear-Amplifier 
Applications 


RCA1E02 and RCA1E03 are silicon n-p-nand p-n-p transistors, 
respectively. These complementary devices are especially 
characterized for audio-amolifier applications. They may be 
used singly or as a complementary pair in complementary- 
or quasi-complementary-symmetry circuits, and are particu- 


larly useful as drivers or predrivers. They may also be used 
in audio power amplifiers, linear modulators, servo amplifiers, 
and operational amplifiers. The units are supplied in the 
JEDEC TO-66 package. 


TERMINAL DESIGNATIONS 


MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 

• • VcBO 

RCA1E02 

200 

RCA1E03 

-200 

V 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open 

• • VcEO 

175 

-175 

V 

With external base-to-emitter resistance (RbeI ~ ^ • 

• VcER 

200 

-200 

V 

EMITTER-TO-BASE VOLTAGE 

• VebO 

5 

-5 

V 

COLLECTOR CURRENT 

• 'c 

2 

-2 

A 

BASE CURRENT 

• • Ib 

1 

-1 

A 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C 

Pt 

35 

35 

W 

At case temperatures above 25°C 


Derate linearly to 200“C 


TEMPERATURE RANGE: 

Storage and Operating (Junction) 




°C 

PIN TEMPERATURE (During Soldering): 

At distances ^ 1/32 in. (0.8 mm) from case for 10 s max. . 



- 230 ► 

°C 


c 



JEDEC TO-66 

(See dimensional outline “N.”) 


Type RCA1E02 
Package: JEDEC TO-66 
Construction: Silicon n-p-n 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 


25°C Un/ess Otherwise Specified 


characteristic 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'CER 

Vqe = 120V, Rqe = 100 

- 

100 

HA 

•ebo 

Veb = 5V,Ic = 0 

- 

1 

mA 

'^CEO 

ic = o.i A,Ib = 0 

175 

- 

V 

VCER 

Iq = 0.1 a, Rbe ~ lOOfZ 

200 


V 

hpE 

Ic = 0.3A,Vce = 2V 

30 

150 


Vbe 

Ic = 0.3A,Vce = 2 V 

- 

1 

V 

•s/b 

VcE = 80 V, t = 0.4 s 

0.4 

- 

A 


For characteristics curves and test conditions, refer to published data for 
prototype 2N3583 


Type RCA 1E03 
Package: JEDEC TO-66 
Construction: Silicon p-n-p 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 

2SPC Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

'cer 

VcE = -120 V, Rbe = 100 n 

- 

-100 

pA 

'ebo 

Veb = ~5V,Ic = 0 

- 

-1 

mA 

VcEO 

ic = -o-i a,Ib = o 

-175 

- 

V 

VCER 

ic = -o.i A, Rbe = 100 n 

-200 

- 

V 

, hpE - 

Ic = -0.3A,Vce = -2V 

30 

150 


Vbe 

lc = -0.3A, Vce = -2 V 

- 

-1 

V 

's/b 

VQE = -80V,t = 0.4s 

-0.25 


A 


For characteristics curves and test conditions, refer to published data for 


prototype 2N621 1 
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POWER TRANSISTORS 


RCA410 


High-Voltage, High-Power Silicon N-P-N Transistors 


For Switching and Linear Applications in 
Military, Industrial, and Commercial Equipment 

RCA-410 is an epitaxial silicon n-p-n power transistor 
utilizing a multiple-emitter-site structure. This device 
employs the popular JEDEC TO-3 package. 

Featuring high breakdown-voltage ratings and low saturation- 


voltage values, the RCA-410 is especially suitable for use in 
inverters, deflection circuits, switching regulators, high- 
voltage bridge amplifiers, ignition circuits, and other high- 
voltage switching applications. 


Features: 

■ Maximum safe-area-of-operation curvet 

■ Low saturation voltage: VcE(»t) > 0.8 V (max.) 

■ High voltage rating: VcEOlsus) * 200 V 
, ■ High dissipation rating: Pj = 125 W 

TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, AAto/ure-Max/mu/n Values: 


COLLECTOR-TO-BASE 

VOLTAGE, VcBO 200 V 

COLLECTOR-TO-EMITTE R 
SUSTAINING VOLTAGE 

With base open, Vcgolsv*! 200 V 

EMITTER-TO-BASE VOLTAGE, Vgeo 5 V 

COLLECTOR CURRENT: 

Continuous, Iq 7 A 

Peak 10 A 

BASE CURRENT (Continuous), Ib 2 A 


TRANSISTOR DISSIPATION, Pj: 

At case temperatures up to 25 C 

and VcE up to 75 V 125 W 

At case temperatures up to 25 C 

and VcE above 75 V See Fig. 2. 

At case temperatures above 25°C 
and VcE above 75 V See Figs. 1 & 2. 

TEMPERATURE RANGE: 

Storage & Operating (Junction) -66 to -f200 °C 

PIN TEMPERATURE (During Soldering); 

At distances >1/32 in. (0.8 mm) 

from case for 10 s max 230 °C 




Mcs-tetea 

Fig. 1 -Dissipation and current derating curves. 




s2SS-40Taai 

Fig.4— Typical transfer characteristics. 
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Fig.2— Maximum operating areas. 



POWER TRANSISTORS 


RCA410 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C Unless Otherwise Specified 


Characteristic 

Symbol 

Test Conditions 

Limits 

Units 

DC 

Collector 
Voltage (V) 

DC 

Emitter 
or Base 
Voltage (V) 

DC 

Current 

(A) 

VCE 

ISSi 

D9 

IB 

■b 


IQQI 


Collector-Cutoff Current: 
With base open 

•CEO 

200 

■ 

■ 

■ 


■ 

■ 

0.25 

mA 

With base-emitter junction 
reverse-biased & Tq = 125°C 

•CEV 

200 


-1.5 

— 


_ 

_ 

0.5 

Emitter-Cutoff Current 

■ebo 


5 


— 


- ■ 


QJHI 

IIBSilil 

DC Forward-Current 
Transfer Ratio 

^FE 

n 



I.Oa 

2.5a 



■_ 


■ 

Collector-to-Emitter Sustaining 
Voltage; 

With base open 
(See Figs. 3 & 4.) 



■ 

■ 



200*» 

■ 

1 

B 

Base-to-Emitter Saturation Voltage 





DSI 

0.1 

- 


IB 

V 

Collector-to-Emitter Saturation 
Voltage 





1.0» 

0.1 


0.2 

0.8 

V 

Second-Breakdown Collector Current; 
(With base forward-biased) 

Pulse duration (non-repetitive) = 1 s 

'S/b*^ 

150 





0.3 

- 

- 

A 

Gain-Bandwidth Product 

^T 

10 



0.2 


- 

4.0 

- 

MHz 

Switching Time; 

Rise 

(See Figs. 10, 12. & 13.) 





1.0 

0.1 (iBl) 
-0.5 (Ib2> 

- 

0.35 

- 

US 

Storage 

(See Figs. 11, 12,& 13.) 

Is 




1.0 

0.1 (Ibi) 
-0.5 (Ib2) 

- 

1.4 

- 

Fall 

(See Figs. 9, 12, & 13.) 

tf 




1.0 

0.1 (iBl) 
-0.5 (Ib2) 


0.15 

- 

Thermal Resistance (Junction-to-Case) 

Rfljc 

10 



5 



- 

1.4 



°C/W 


® Pulsed; pulse duration <350 us, duty factor = 2% 

**CAUTIOIVI: The sustaining voltage Vq^qIsus) MUST NOT be measured on a curve tracer. The 
sustaining voltage should be measured by means of the test circuit shown in Fig. 3. 

® Is/b 'S defined as the current at which second breakdown occurs at a specified collector voltage 
with the emitter-base junction forward-biased for transistor operation in the active region. 



Fig.S— Typical output characteristics. 



Fig.6— Typical saturation voltage characteristic. 



•tcS'ietM 

Fig. 7— Typical fall time vs. collector current. 



Fig.S- Typical rise time vs. collector current. 



Fig. 9— Typical storage time vs. collector current. 
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POWER TRANSISTORS 


RCA411 


High-Voltage, 


High-Power Silicon N-P-N Power Transistor 


For Switching and Linear Applications in 
Military, Industrial, and Commercial Equipment 

RCA-411 is an epitaxial silicon n-p-n power transistor 
utilizing a multiple-emitter-site structure. This device 
employs the popular JEDEC TO-3 package. 

Featuring high breakdown-voltage ratings and low saturation- 


MAXIMUM RATINGS. A6*o/(/r«-Max/>num Values: 


COLLECTOR-TO-BASE 

VOLTAGE. VcBO 300 V 

COLLECTOR-TO-EM ITTE R 
SUSTAINING VOLTAGE: 

With bate open. Vc£oi*tis) 300 V 

EMITTER-TO-BASE 

VOLTAGE, VebO 5 V 

COLLECTOR CURRENT; 

Conti nuoui, Ig 7 A 


voltage values, the RCA-411 is especially suitable for use in 
inverters, deflection circuits, switching regulators, high- 
voltage bridge amplifiers, ignition circuits, and other high- 
voltage switching applications. 


BASE CURRENT (Continuoutl.lB 2 A 

TRANSISTOR DISSIPATION. Pj: 

At case temperatures up to 2S C 

and VcE up to 75 V 

At case temperatures up to 25 C 

and VcE above 75 V 

At case temperatures above 25 C 
and VcE above 75 V 

TEMPERATURE RANGE: 


Storage & Operating (Junction) —66 to -*-200 °C 

PIN TEMPERATURE (During Soldering): 

At distances >1/32 in. (0.8 mm) 

from case for 10 s max 230 °C 


Features: 

■ Maximum safe-areaof-operation curves 

■ Low saturation voltage; VcE(*at) 0.8 V (max.) 

■ High voltage rating; VcEOhus) = 300 V 

■ High dissipation rating; Pj = 125 W 


TERMINAL DESIGNATIONS 

C 



JEDEC TO-3 


(See dimensional outline “A”.) 



atcs-iasM 


Fig. 1— Dissipation and current derating curves. 



Fig. 3— 1 ypical dc beta characteristics. 




< 

1 


£ 4 



3 ' lifnlljM j In 

COLLECTOR 

4 Hr 



0 I 2,S4 56 7 a 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 

. 92CS-I9026 


Fig. 4— Typical output characteristics. 


PULSE OPERATION* 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CS- 19240 


Fig.2— Maximum operating areas. 


125 w 

.... See Fig. 2. 

.See Figs. 1 & 2. 
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POWER TRANSISTORS 

RCA411 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25°C Unless Otherwise Specified 


Characteristic 

Symbol 

1 Test Conditions 


Limits 

Units 

DC 

Collector 
Voltage (V) 

DC 

Emitter 
or Base 
Voltage (V) 

DC 

Current 

(Al 


VCE 

Veb 

Vbf 

•c 

•b 

Min. 

Typ. 

Max. 


Collector-Cutoff Current 
With base open 

'CEO 

300 





_ 


0 25 

mA 

With base emitter junction 
reverse-biased 

•CEV 

300 


1 5 





0 25 

With base-emitter junction 
reverse-biased & Tq 1 25°C 

•CEV 

300 


1.5 



_ 


— 1 

0.5 

Emitter-Cutoff Current 

'ebo 


5 






5.0 

mA 

DC Forward-Current 
Transfer Ratio 

hFE 

5 

5 



l.oa 

2.5a 


30 

10 


90 


Collector to Emitter Sustaining 
Voltage 

With base open 

VcEO*^us)** 




0.1 


300^ 

— 


V 

Base to Emitter Saturation Voltage 

V0£ (sat) 




1.0^ 

0 1 


0 9 

15 

V 

Collector to Emitter Saturation 
Voltage 

VcE<sat) 




1 0« 

0 1 


0 2 

0 8 

V 

Second Breakdown Collector Current 
JWith base forward-biased) 

Pulse duration (non repetitive) Is 

•S b*" 

150 





0 3 



A 

Gam-Bandwidth Product 

'T 

10 



0 2 



2.5 


MH? 

Switching Time 
Rise 

,, 




1.0 

0 1 (IBI) 
-0 5 (102) 


0 35 



Storage 

«s 




10 

0.1 (l0i) 

0.5 (Ib2) 

- 

1.4 

- 

Fall 

tf 




1.0 

0.1 (IBI) 
-0.5 (Ib2) 


0.15 

- 

Thermal Resistance ( Junction-to-Case) 

R'UC 

10 



5 





°C/W 


* Pulsed, pulse duration ^350 duty factor = 2%. ^CAUTION The sustaining voltage MUST NOT be measured on a curve tracer. 

® Is b defined as the current at which second breakdown occurs at a specified collector voltage 
with the emitter-base junction forward-biased for transistor operation m the active region. 



CASE TEMPERATURE (Tq) • 23 *C 
DC BETA(hpE>*IO 


I ^ 

| 2 £ 


PULSE DURATION S 20;it 
REPETITION RATE*IOOHz 
COLLECTOR -SUPPLY VOLTAGE tVcc)*200V 
DC BETA«Ic/lB,-IOilB|’-lB2'- 
CASE TEMPERATURE (Tc 1*25 »C 



COLLECTOR CURRENT ticl— A 


COLLECTOR CURRENT(Ic) —A 


»aSS-40T8RI 

Fig. 5— Typical transfer characteristics. 


•ZCS- 1*242 

pjg^Q— Typical saturation voltage characteristic. 


•2CS-I*24« 

Fig. 7— Typical fall time vs. collector current. 




Fig.9— Typical storage time vs. collector current. 
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POWER TRANSISTORS 


RCA413, RCA423, RCA431 


High-Voltage, High-Power 
Silicon N-P-N Power Transistors 

For Switching and Linear Applications in 
Military, Industrial, and Commercial Equipment 


The RCA413, RCA423, and RCA431 are switching regulators, high-voltage bridge 

epitaxial silicon n-p-n transistors utilizing a amplifiers, ignition circuits, and other high- 

multiple-emitter-site structure. voltage switching applications. 

The transistors feature high breakdown- The RCA413, RCA423, and RCA431 

voltage ratings and low saturation-voltage transistors are supplied insteelJEDECTO- 

values, making them especially suitable for 204MA hermetic packages, 

use in inverters, deflection circuits. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO 400 V 

VcEO(sus) 325 V 

VebO 5 V 

IC 7 A 

'CM 10 A 

Ib 2 A 

PT 

Tc up to 25^C 125 W 

Tc above 25‘’C, derate linearly 0.714 W/®C 

Tstg. Tj -65 to +200° C 

Tl 

At distance > 1/32 in. (0.8 mm) from 

seating plane for 10 s max 230° C 



COLLECTOR-TO-EMITTER VOLTAGE (V^^)- V 

92CM- 33224 


Features: 

■ Maximum safe-area-of-operation curves 

■ /.ow saturation voltage: 

VcEisat)=0.8 V (max.) 

- RCA413, RCA423 
VcEis3t)=0.7 V (max.) 

- RCA431 

■ High voltage rating: VcEO(sus)=325 V 

■ High dissipation rating: Pj=125 W 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A".) 



Fig. 2 — Dissipation and current derating curves. 



92CS- I9290RI 


Fig. 1 — Maximum operating areas. 


Fig. 3 - Circuit used to measure sustaining 
voltage, VcEOi^^^)- 
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POWER TRANSISTORS 


RCA413, RCA423, RCA431 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tc)=25°C Unless Otherwise 
Specified 



Test Conditions 

Limits 1 


Characteristic 

Symbol 

Voltage (V) 

DC 

Current 

(A) 

RCA413 

RCA423 

RCA431 

Units 


VCE 

Ul 

m 

> 

'c 


Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


'CEO 

300 




- 

— 

0.25 

— 

— 

0.25 

— 

— 

2.5 


'CEV 

400 

-1.5 



— 

— 

0.25 


— 

0.25 

— 

— 

2.5 


'CEV 

(Tc=125»C) 

400 

-1.5 







0.5 




0.5 





5 

mA 

'ebo 


-5 



— 

— 

5 

— 

— 

5 

— 

— 

2 



5 


0.5a 


20 

— 

80 

— 

— 

— 

— 

— 

— 


hpE 

5 


ia 


15 

— 

— 

30 

— 

90 


— 

— 


5 


2.5a 


— 

— 

- 

10 

— 

— 

15 

— 

35 



5 


3.5a 


— 

— 

— 

— 

— 

_ 

10 

— 

— 


VcEO(sus)b 
(Figs. 3 & 4) 


■ 

B 


Oil 

■ 

- 


- 


325b 



- 


V 



■ 

0.5a 

0.05 

B 

0.8 

1.5 

B 

— 

— 

B 

— 

— 


V0E(sat) 



ia 

0.1 


- 

- 

BB 

0.9 

1.5 

BB 

- 

- 



Ifni 

■ 

2.5a 

0.5 

B 

— 

— 

B 

— 

— 

B 

1.1 

1.5 





0.5a 

0.05 

— 

0.15 

0.8 

B 

— 

— 

B 

— 

— 


VcE(sat) 



ia 

0.1 

— 

— 

- 

B 

0.2 

0.8 

B 

— 

— 





2.5a 

0.5 

— 

— 

— 

B 

— 


B 

0.25 

0.7 


Is/b*^ Pulse 
duration (non- 
repetitive)=1 s 


1 

1 

■ 

0.1 

B 

B 

0.1 

B 

B 

0.1 

B 

B 

A 

fT 

10 




- 

4 

- 

- 

4 


- 

4 


MHz 

tr 


■ 

1 

0.1 

■ 


■ 

■ 


■ 

■ 


■ 


(Figs. 12, 13, 


■ 

B 

Cbi) 

■ 

0.35 

■ 

■ 

0.35 

B 

B 

- 

■ 


16, 17) 


■ 

B 


■ 

_ 

1 

I 

_ 

H 

B 

0.35 

B 




■ 

■ 

HI 

B 


Bl 

B 


B 

B 


B 




■ 

■ 

0.1 

B 


■ 

B 


B 

B 


B 




■ 

■ 

Cbi) 

B 


■ 



B 

B 


B 


(Figs. 14, 15, 


■ 

B 

-0.5 

B 

1.4 

H 

B 

1.4 



— 

^B 

pS 



■ 

B 

(IB2) 

B 


■ 

B 


B 

■ 


Bl 


16, 17) 




0.5 

B 

— 


B 

— 


H 

1.8 

B 






dBl)'* 











tf 




0.1 















Obi) 











(Figs. 10, 11, 



1 

-0.5 

— 

0.15 

— 

— 

0.15 

— 

— 

— 

— 






0B2) 











16, 17) 



2.5 

0.5 

— 

— 

— 

— 

— 

— 

— 

0.4 

— 






(IBI)" 











R0JC 

10 


5 


— 

- 

1.4 

— 

— 

1.4 

— 

- 

1.4 

“C/W 


^Pulsed; pulse duration < 350 ^s„ duty factor = 2 %. 

^CAUTION; The sustaining voltage Vqeo(sus) MUST NOT be measured on a curve tracer. The 
sustaining voltage should be measured by means of the test circuit shown in Fig. 3. 
cis/b is defined as the current at which second breakdown occurs at a specified collector voltage 
with the emitter-base junction forward-biased for transistor operation in the active region. 
d| 0 i = -|02 = value shown. 



VOLTAGE (Vcg) —V 

THE SUSTAINING VOLTAGE Vceq ($u$) IS 
acceptable when THE TRACE FALLS 
TO THE RIGHT AND ABOVE POINT “A" 
92CS-I9278* 


Fig. 4 - Oscilloscope display for measurement of 
sustaining voltage (test circuit shown 
in Fig. 3). 



Fig. 5 - Typical dc beta characteristics, 
for all types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

92CS-I9026 

Fig. 6 - Typical output characteristics, 
for all types. 



92SS-4078RI 


Fig. 7 - Typical transfer characteristics, 
for all types. 
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POWER TRANSISTORS 


RCA413, RCA423, RCA431 


5 

T 

ialB 


:»!!!!:' 11 IH 11 illH 

piipiipp^ lllpfillllli Ill II Hill 

is 3 

suing! 

SSagSIgi-iiSSir; Si-HSitii;;; ::: :: :::::: 

M 

^HjilgpIliHlII lllilllllllllH llllllll III II mill 


mmiHmimiiii miiiiiiiiiiiiiiiii iii iiiiiiii 

8S 
1 ■ 

imimsmiiiii iiiiimmiiii iiiiiiii hi ii ihih 

s::::::: :: :::::: 

:::::::: ::: :: :::::: 

IHHHIIIimmHilll: IIHIIIIHIHH IIIIIIII HI II IHIH 


0 12 3 4 5 6 

COLLECTOR CURRENT (Ic)— A 

92CS- 19242 


Fig. 8 - Typical saturation voltage vs. 

collector current for RCA413 and RCA423. 



92CS-I92JI 

Fig. 9 - Typical saturation voltage vs. 
collector current for RCA431. 



PULSE DURATION S 20 fit I- 

REPETITION RATE'IOOHi 
COLLECTOR -SUPPLY VOLTAGE (Vcc> ’200 V -- 

DC BETA.Ic/lB,*IOilB|'-lB2/5 Z! 

CASE TEMPERATURE (Tq)* 25 »C Ii 






1 

£ 0.4 























J 

0.2 























0.1 
























0 I 2 3 4 

COLLECTOR CURRENT llcl — A 

92CS-I9246 


Fig. 10 - Typical fall time vs. collector current 
for RCA413 and RCA423. 




Fig. 11 - Typical fall-time i/s. collector current 
for RCA431. 


Fig. 12 - Typical rise time vs. collector current 
for RCA413 and RCA423: 


Fig. 13 - Typical rise time vs. collector 
current for RCA431. 



COLLECTOR CURRENT ( Ic) — A 

92CS-I9245 



92SS-408S 


Fig. 17 - Phase relationship between input and 

output currents showing reference points 
for specification of switching times. 

{Test circuit shown in Fig. 16). 


Fig. 15 - Typical storage time vs. collector 
current for RCA431. 
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POWER TRANSISTORS 


RCA6340, RCA6341 

25-A Silicon N-P-N Power Transistors 

N-P-N Types for 

Power Supplies and Other High Voltage 
Switching Applications 


RCA6340 and RCA6341 silicon n-p-n 
power transistors which feature fast 
switching speeds, low saturation voltage, 
and high safe-operating-area (SOA) 
ratings. They are specially designed for 
converters, inverters, pulse-width- 
modulated regulators and a variety of 
power switching circuits. 

These high-current, high-speed tran- 
sistors are .100-per-cent tested for 


parameters that are essential to the 
design of high-power switching circuits. 

The RCA6340 and RCA6341 transistors 
are suppiied in steel JEDEC TO-204MA 
hermetic packages. 

These types are similar to the 2N6340 and 
2N6341 except for the Cobo. 
measured at Ip of 0.5A, and Ib-|» IB 2 
ditions for switching times. 


Features: 

m Fast Switching Speed 

■ LowVQg(sat) 

■ Steel Hermetic TO-204MA Package 


TERMINAL DESIGNATIONS 



JEDEC TO-204MA 
(See dimensional outline “A”.) 



Fig. 2— Dissipation and l$/b derating curves 
for both types. 



Fig. 3— Thermal-cycling chart for both types. 



Fig. 4 — Typical thermal-response 

characteristic for both types. 


MAXIMUM RATINGS, APso/i/fe-Max/mtym Values: 


RCA6340 RCA6341 


VCBO 

VCEO 

VEBO 

'C 

ICM 

•b 

Pt 

Tcupto 25°C 

Tc above 25°C, derate linearly 

Tstg.Tj 

T L 

At distance > 1/16 in. (1.58mm) from 
seating plane for 10 s max 


160 

140 


180 

150 


6 

25 

50 

10 

200 

1.143 

-65 to 200 


235 


V 

V 

V 
A 
A 
A 

W 

\NPC 

®C 


OC 



I 10 100 

COLLECTOR-TO- EMITTER VOLTAGE (Vce )-V 

92CM- 32150 


Fig. 1— Maximum operating areas for both 
types. 


502 





POWER TRANSISTORS 

RCA6340, RCA6341 


ELECTRICAL CHARACTERISTICS, at Case Temperature Tq = 25^C Unless Otherwise 
Specified 


CHARAC- 

TERISTIC 


TEST CONDITIONS 

VOLTAGE CURRENT 
V dc A dc 


TEMPERATURE (Tr)-l2S»C| 



8 Pulsed: pulse duration = 300 ps, duty factor ^2%. 

h CAUTION: The sustaining voltage Vqeq(sus) MUST NOT 
be measured on a curve tracer. 


d Vcc = 80V, tp = 10jus 

® >Bi =-IB2 


4 6 B , 2 6 8 ,0 

COLLECTOR CURRENT dc)— A 


Fig. 7— Typical base-to-emitter saturation 

voltage characteristic for both types. 
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:::::::::: 
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w 
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::::: 

iiiiiliiiliiiiii 

iiiiniliiliniliiiii 


1: II 
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:::::: 

iiiiiiiiliiiiiii 

iiilillli 

iiiiiiiiii 


iiiiillllli 

iiiiii 


:::::::::::::::::::::: 

iiiiiiiiii 


COLLECTOR CURRENT dc) — A 92CS-3I455 

Fig. 8 — Typical small-signal forward-current 
transfer ratio characteristic for both 
types (f = 5 MHz). 



COLLECTOR-TO -EMITTER VOLTAGE (Vce) — V 9203-31456 

Fig. 9— Typical output characteristics for both 
types. 


10 g CASE TEMPERATURE (Tc)*25*C . 
iB'IC/IO I 

„ 8 Xb.'Ib, Vcc'80 7 


COLLECTOR CURRENT( Iq)- A 92CS- 32145 

Fig. 10 — Typical saturated-switching-time 

characteristics as a function of col- 
lector current for both types. 




























































POWER TRANSISTORS 


RCA6340, RCA6341 



Fig. 11~Typical saturated-switching-time 

characteristics at Tq = 125°C as a 
function of collector current for both 
types. 



COLLECTOR -TO -BASE VOLTAGE (Vcfl)— V OR 

EMITTER-TO-BASE VOLTAGE (Veb) — V 92CS-3I459 



Fig. 12— Typical common-base input (Cjpo) or 
output (Cqbq) capacitance 
characteristic for both types. 



92CS-I3996RI 


Fig. 14 — Phase relationship between input cur-^ 
rent and output current showing 
reference points for specification of 
switching times. 
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POWER TRANSISTORS 


RCA8766 Series 

10-Ampere N-P-N Monolithic Darlington Power Transistors 


350, 400, 450 Volts, 1 50 Watts 
Gain of 100 at 4, 6A 

The RCA-8766 Series* are monolithic n-p-n 
silicon Darlington transistors designed for 
automotive electronic power applications. 
The pi-nu construction of these devices pro- 
vides good forward and reverse second- 
breakdown capability; their high gain makes 
it possible for them to be driven directly 
from integrated circuits. - 


The devices in the series differ primarily in 
voltage ratings and in the current at which 
the dc gain is specified. 

The RCA-8766 Series are supplied in the 
JED EC TO-3 hermetic steel package. 

• Formerly RCA Dev. Nos. TA8766 Series. 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching 

■ Solenoid drivers 

■ Automotive Ignition 

■ Series and shunt regulators 


MAXIMUM Absolute-Maximum Values: 



RCA8766 

RCA8766B 

RCA8766D 



RCA8766A 

RCA8766C 

RCA8766E 


^CBO 

350 

400 

450 

V 

Vcer(sus) 





R0g “ 50 TL 

350 

400 

450 

V 

VcEO^®^®^ 

350 

400 

450 

V 

^EBO 

5 

5 

5 

- V 

'c ■ 

10 

10 

10 

A 

'cm 

15 

15 

15 

A 

'b 

1 

1 

1 

A 

Pt 





T0<25°C 

15Q 

150 

150 

W 


Tq>25 C derate linearly 1 '^C/W 

Tjtg-Tj 65 to 4 175 °C 


Tl 

At distances ^ 1/8 in. (3.17 mm) from case 

for 10 s max 235 °C 


TERMINAL DESIGNATIONS 



JEDEC TO-3 

(See dimensional outline “A”.) 



Fig. 1 — Thermal-cycling rating chart for all types. Fig. 2 — Typical DC beta characteristics for all types. Fig. 3 — Typical input characteristics for all types. 
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POWER TRANSISTORS 


RCA8766 Series 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) 25°C unless otherwise specif ied 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

RCA8766 

RCA8766B 

RCA8766D 

UNITS 

Vdc 

A dc 

RCA8766A 

RCA8766C 

RCA8766E 


< 

o 

m 

'c 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


'CER 

350 



- 

1 

- 

- 

- 

- 


R be ~ ^ 

400 



- 

- 

. -■ 

1 

- 

- 


450 



- 

- 

- 

- 


1 

mA 

Tc= 150°C 

350 



- 

10 

- 

- 


- 


400 



- 

- 

- 

10 

- 

- 



450 



- 

- 

- 

- 

- 

10 


'ebo 











Vbe = -5V 


0 


- 

60 

- 

60 

- 

60 

mA 

VcEO<sus) 


0.29 

0 

350 

- 

400 

- 

450 

- 

V 

hpE 











RCA8766 

3 

69 


100 

- 

- 

- 

- 

- 


RCA8766A 

3 

49 


100 

- 

- 

- 

- 

- 


RCA8766B 

3 

69 


- 

_ 

100 

- 

- 

- 


RCA8766C 

3 

49 


- 

- 

100 

- 

- 



RCA8766D 

3 

69 



- 

- 

- 

100 



RCA8766E 

3 

49 


- 

- 

- 

- ' 

100 

- 


Vbe 











RCA8766 

3 

69 


- 

2.5 

- 

- 

- 

- 


RCA8766A 

3 

49 


- 

2.5 

- 

- 

- 

- 


RCA8766B 

3 

69 


- 

- 

- 

2.5 

- 

- 

V 

RCA8766C 

3 

49 


- 

- 

- 

2.5 

- 

- 


RCA8766D 

3 

69 


- 

- 

- 

- 

- 

2.5 


RCA8766E 

3 

49 


- 

- 

- 

- 

- 

2.5 


VcE(sat) 











RCA8766 


69 

0.29 

- 

1.5 

- 

- 

- 



RCA8766A 


49 1 

0.1339 

- 

1.5 

- 

- 

- 



RCA8766B 


69 

0.29 

- 


- 

1.5 

- 



RCA8766C 


49 

0.1339 

- 

- 

- 

1.5 

- 

- 

V 

RCA8766D 


69 

0.29 

- 


- 

- 

- 

1.5 


RCA8766E 


49 

0.1339 

- 

- 

- 

- 

- 

1.5 


All Types 


89 

0.59 

- 

2.5 

- 

2.5 

- 

2.5 


LL 

> 


79 


- 

2 

- 

2 

- 

2 

V 

l^fel 











f = 1 MHz 

5 

1 


10 

- 

10 

- 

10 

- 


'S/b 











t = 1 s, nonrep. 

30 



5 

- 

5 

- 

5 

- 

A 

R0JC 

- 



- 

1 

- 

1 

- 

1 

°c/w 


3 Pulsed: Pulse duration = 300 jus, duty factor = 1 .8%. 
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POWER TRANSISTORS 


RCA8766 Series 



468 2 468 2 468 

10 100 1000 
COLLECTOR-TO-EMITTER VOLTAGE (Vce)— V 

92CS-28542 

Fig. 4 — Maximum operating areas for all types. 





Fig. 5 — Typical transfer characteristics for 
all types. 


Fig. 6 — Typical output characteristics for 
all types. 


Fig. 7 — Typical output characteristics for 
all types. 
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POWER TRANSISTORS 


RCA9166A, RCA9166B, MJ15022, MJ15024 


Silicon N-P-N Epitaxial-Base 
High-Power T ransistors 


Rugged Devices, Broadly Applicable 
For Industrial and Commercial Use 

The RCA9166A*, RCA9166B*, MJ15022, 
and MJ15024 are ballasted epitaxial-base 
silicon n-p-n transistors featuring high gain 
at high currentand high voltage. They differ 
from each other in voltage ratings, safe- 


• Formerly RCA Dev. Type Nos. TA9166A 
and TA9166B, respectively. 


Operating-area (SOA) ratings, and the 
currents at which the parameters are 
controlled. 

All these types are supplied in the JEDEC 
TO-204MA steel hermetic package. 


Features: 

■ High dissipation capabiiity 

■ Maximum safe-area- of-operation curves 
m High voltage 

■ High gain at high current 

Applications: 

■ High-fidelity amplifiers 

■ Series and shunt regulators 

■ Linear/power amplifiers 


TERMINAL DESIGNATIONS 



MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

Vcer(sus) Rbe=100 ^ 

VcEO(sus) 

Vebo 

ic 

'cm 

'B 

pt 

AtTc<25“C 

At Tq > 25® C Derate linearly 

^stg. Tj 

Tl 

At distance > 1/32 in. (0.8 mm) from 
seating plane for 10 s max 


RCA9166A RCA9166B MJ1S024 MJ15022 

— — 400 350 

275 225 275 225 

250 200 250 200 

5 

16 

30 

5 

250 

1.43 

-65 to 200 


230 


V 

V 

V 

V 
A 
A 
A 

W 

W/®C 

®C 


®C 



Fig. 1 - Maximum operating areas for all types. 


JEDEC TO-204MA 

(See dimensional outline "A".) 



Fig. 2 - Current derating curve for all types. 
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COLLECTOR CURRENT (Ic)-A 

92CS-33705 


Fig. 3 - Typical dc beta characteristics as a 
function of collector current for all 
types. 


508 




POWER TRANSISTORS 


RCA9166A, RCA9166B, MJ15022, MJ15024 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc)=25°C 
Unless Otherwise Specified 

TEST CONDITION 

Tcur^ III 

CHARAC- VOLTAGE RENT RCA9166A^RCA9166B MJ15024 MJ15022 


CHARAC- 

TERISTIC 


V dc 

vceIvbe 

400a 
35Pa 
200 ' 

150 

’ 400 '-1.5 
250 -1.5 
200 -1.5 






ICER RbE=100O, 200 

Tc=150°C 150 


VCEO(sus)^ 

VCER(sus)b 

Rbe^ioo ^ 

VeBO Ie^*! nriA 

lE=0.5mA 


VcE(sat) Ib=0.3 A 
Ib=0.8 a 

IB"-3.2 a 

IS/b tp=0.5 s 
nonrep. 


Ihfel t=^ MHz 





0.5 

0.5 mA 


3C 

5C 

8C 

16C 

30 

20 

_ 

3.2 

1 

■ 

15 

5 

60 15 

— 5 

0.1 

250 

— 

200 — 

250 

— 200 

0.1 

275 

- 

225 — 

275 

— 225 


5 


5 — 

5 

— 5 

3C 

— 

2 

— 2 

— 

— — 

8C 

B 

IB 

BIB 

- 





®VcB- 

^CAUTION: Sustaining voltages Vqer(sus) and Vqeo(sus) MUST A/OTbe measured on a curve tracer. 
See Figs. 9 and 10. 

cpulsed; pulse duration=300 fjs, duty factor=1.8%. 



COLLECTOR CURRENT (lC)-A 


Fig. 4 - Typical gain-bandwidth product for all 
types. 



Fig. 5 - Typical saturation voltage character- 
istics for all types. 



BASE-TO-EMITTER VOLTAGE (Vbe)"V 

92CS- 33706 

Fig. 6 - Typical input characteristics for all 
types. 


COLLECTOR-TO-EMITTER VOLTAGE 




0 12 3 4 

BASE-TO-EMITTER VOLTAGE (Vg^J-V 

92CS- 33710 

Fig. 7 - Typical transfer characteristics. 
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POWER TRANSISTORS 


RCA9166A, RCA9166B, MJ15022, MJ15024 



Fig. 8 - Typical common-base input or output 
capacitance characteristics as a 
function of reverse voltages for all 
types. 


^C, Vcer(»u») 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 


NOTE: Th» sustoining Vellogts VcEof****)' '^CEXf****^ 

occcptobU whm th« tree* folts to tK» right onil obovt point ’*A". (For ¥oluos 
of cvrront ond vollog*, set EUctncol Chorocttristics. 

92CS-I5224RI 


Fig. 9 - Oscilloscope display for measurement 
of sustaining voltages. {Test circuit 
shown in Fig. 10). 


27il,2W 



VCEO (8U8) o L . 21 mH FOR Vc£o( sus) 

ANDVcer(sus) 

L» 7mH FOR VcEX(«us) 
R ■ 100 a 


Fig. 10 - Circuit used to measure sustaining 
voltages Vq£q{sus), VcERi^^^)> 
V'C£X(st>s) for all types. 
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POWER TRANSISTORS 


TIP29 Series 


Epitaxial-Base, Silicon N-P-N VERSAWATT Transistors 

For Power- Amplifier and High-Speed-Switching Applications 


The RCA-TIP29-series are epitaxial-base, sili- 
con n-p-n transistors intended for a wide var- 
iety of switching and amplifier applications, 
such as series and shunt regulators and 
driver and output stages of high-fidelity ampli- 
fiers. These power transistors are designed 


for complementary use with devices in the 
TIP30-series. 

They differ from each other in voltage ratings. 

The TIP29-series are supplied in the JEDEC 
TO-220AB VERSAWATT package. 


Features: 

■ 30 W at 25°C case temperature 

■ 3 A rated collector current 

■ Min. fj of 3 MHz at 10 V, 200 mA 

■ Designed for complementary use with 
TIP30-serles p-n-p types 


TERMINAL CONNECTIONS 


MAXIMUM RAT\[^GS, Absolute-Maximum Values: 


^CBO 

^CEO 

^EBO 

'c 

'b 

^T= . o 

AtTc<25 C 

AtT;^<25°C 

AtTc>25°C Derate linearly 

"*"519' 

T|_ (During soldering) : 

At distance 1/8 in. (3.17 mm) from case for 
10s max. 


TIP29 

TIP29A T1P29B 

TIP29C 


40 

60 

80 

100 

V 

40 

60 

80 

100 

V 

5 

5 

5 

5 

V 

5 

5 

5 

5 

A 

1 

1 

1 

1 

A 

30 

30 

30 

30 

W 

2 

2 

2 

2 

W 


0.24 



W/°C 


-65 to 150 °C 

235 °C 



92CS-Z88I0 


Fig. 1 — Maximum operating areas for TIP29-series. 



92CS-275I9 


BOTTOM VIEW 
JEDEC TO-220AB 


(See dimensional outline “S’’.) 



92CS-I9663 

Fig. 2 — Derating curve for TIP29-series- 



Fig. 3 — Thermal-cycling ratings for 
TIP29 -series. 
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POWER TRANSISTORS 

TIP29 Series 


ELECTRICAL CHARACTERISTICS, AfCsse Temperature {Tq) = 25^ C unless otherwise specif ied 



TESTCOND. 1 

LIMITS 1 



VOLT- 

CUR. 


1 








CHAR AC- 

AGE 

RENT 

TIP29 

TIP29A 

TIP29B 

TIP29C 

Units 

TERISTIC 

Vdc 

A dc 











VcE 

ic 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


'CEO 

30 


- 

0.3 

- 

0.3 

- 

- 

- 

- 


o 

II 

m 

60 


- 

- 

- 

- 

- 

0.3 

- 

0.3 

mA 


40 


- 

0.2 

- 

- 

- 

- 

- 

- 


Ices 

60 


- 

_ 

- 

0.2 

- 

- 

- 

- 


veb=o 

80 


- 

- 

- 

- 

- 

0.2 

- 

- 

mA 


100 


- 

- 

- 

- 

- 

- 

- 

0.2 


lEBO 


0 


1 


1 


1 


1 

mA 

Vbe=-5V 












VcEO(sus) 












ib=o 


0.03a 

40b 

- 

60b 

- 

80b 

- 

100b 

- 

V 


4 

0.2a 

40 

_ 

40 


40 

- 

40 

- 


^FE 

4 

ia 

15 

150 

15 

150 

15 

150 

15 

150 


Vbe 

4 

la 

- 

1.3 

- 

1.3 

- 

1.3 

- 

1.3 

.. 

V 

VcE(sat) 












Ib= 


ia 

- 

0.7 

- 

0.7 

- 

0.7 

- 

0.7 

V 

0.125A 












hfe 

10 

0.2 

20 


20 


20 


20 



f=1 kHz 












|hfe| 












f=1 MHz 

10 

0.2 

3 

- 

3 

- 

3 

- 

3 

- 


tQN 
























Vcc= 












30V 


1 

0.4 (typ.) 

0.4 (typ.) 

0.4 (typ.) 

0.4 (typ.) 


RL=30n 












IB1=IB2 












=0.1A 











ps 












tOFF 
























Vcc= 












30V 


1 

1.2 (typ.) 

1.2 (typ.) 

1.2 (typ.) 

1.2 (typ.) 


RL=30n 












IB1=-Ib2 












=0.1 A 












^(9JC 

TIP29-series 

— 

4.17 

— 

4.17 

_ 

4.17 

_ 

4.17 













°C/W 












R0JA 

TIP29-series 

— 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 



^ Pulsed, pulse duration = 300 jUS, duty factor < 2%. 

b CAUTION: Sustaining voltage, V^eo^sus), MUST NOT be measured on a curve tracer. 



Fig. 4 — Typical dc beta characteristics for 
TIP29, TIP29A, TIP29B. 



COLLECTOR CURRENT ( Ir)— A 

•2CS-2293S 


Fig. 5 — Typical dc beta characteristics for 
TIP29C. 
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POWER TRANSISTORS 


TIP30 Series 


Epitaxial-Base, Silicon P-N-P VERSAWATT Transistors 

For Power- Amplifier and High-Speed-Switching Applications 


The RCA-TI P30-series are epitaxial-base, sili- 
con p-n-p transistors intended for a wide var- 
iety of switching and amplifier applications, 
such as series and shunt regulators and 
driver and output stages of high-fidelity ampli- 
fiers. These power transistors are designed 


for complementary use with devices in the 
TIP29-series. 

They differ from each other in voltage ratings. 

The TIP30-series are supplied in the JEDEC 
TO-220AB VERSAWATT package. 


Features: 

■ 30 W at 25°C case temperature 

■ 3 A rated collector current 

■ Min. ij of 3 MHz at -10 V, -200 mA 

■ Designed for complementary use with 
TIP29-series n-p-n types 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Abso/ute-Max/mum Values: 


'^CBO 

'^CEO 

^EBO 

'c 

'b 

. o 

AtTc<25 C 

AtT^<25°C 

AtT0>25 C . . . . . Derate linearly 

Tstg.Tj 

T (During soldering) : 

At distance 1/8 in. (3.17 mm) from case for 

10s max. 


TIP30 

TIP30A 

TIP30B 

TIP30C 


-40 

-60 

-80 

-100 

V 

-40 

-60 

-80 

-100 

V 

-5 

-5 

-5 

-5 

V 

-5 

-5 

-5 

-5 

A 

-1 

-1 

-1 

-1 

A 

30 

30 

30 

30 

W 

2 

2 

2 

2 

W 


0.24 


W/°C 


-65 to 150 °C 


235 °C 



2 468 2 468 2 468 


-I -10 -100 -1000 

COLLECTOR - TO- EMITTER VOLTAGE (Vcgi— V 



BOTTOM VIEW 
JEDEC TO-220AB 


(See dimensional outline "S”.) 



92CS-I9663 


Fig. 2 — Derating curve to TIP30 -series. 



92CS-20I52 


92CS-2B8Z4 

Fig. 1 — Maximum operating areas for TfP30-series. 


Fig. 3 — Thermal-cycling ratings for 
TIP30 -series. 
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POWER TRANSISTORS 

TIP3d Series 


ELECTRICAL CHARACTERISTICS, At Cs» Temperature (Tc)=-2S°Cunleaotherwisespecified 



TESTCOND. ! 

LIMITS 1 



VOLT- 

CUR. 









Units 

CHARAC- 

AGE 

RENT 

TIP30 

TIP30A 

TIP30B 

TIP30C 

TERISTIC 

Vdc 

Adc 





■ 










ic 




I2SSI 

U[Q| 



UBil 


•CEO 

MSS 


D 

BBl 

B 

B3H! 

B 

B 

B 

- 


<B=0 



B 

m 

B 

B' 

B 


B 

- 0.3 

mA 

•CES 

-40 


- 

BQ 

- 

- 

B 

Bl 


wm 


-60 


_ 

_ 

_ 

- 0.2 


_ 




Ve6=0 

-80 


- 

- 

- 

- 

B 

- 0.2 

B 



-100 


- 

- 

- 

- 

B' 

^B 

B' 



•«EBO 


0 


■ 


■ 


-1 


B 


Vbe=5V 




■1 


■i 




■1 


VcEO<sus) 

lB=0 


- 0 . 03 a 

-40b 

- 

-60b 

- 

-80b 

- 

- 100 b 

- 

V 

hpE 

■1 

- 0 . 2 a 

H 



- 

40 

- 

40 



Bl 

-la 

li 



150 

15 

150 

15 



vbe 

-4 

-la 

- 

m 

- 

-1.3 

- 

BBI 

- 

m 

Bl 













•b= 

-0.1 25A 


-la 

- 

- 0.7 


-0.7 


-0.7 

~ 

-0.7 

V 

hfe 

-10 

-0.2 

20 


20 


20 


20 



f=1 kHz 









|hfe| 












f=1 MHz 

-JO 

-0.2 

3 

- 

3 

- 

3 

- 

3 

- 


'ON 












(td+tf) 

vcc= 












-30V 


-1 

0.2 (typ.) 

0.2 (typ.) 

0.2 (typ.) 

0.2 (typ.) 


Rl=30S2 
•b1 = -'B2 












= -0.1A 
























'OFF 












(ts+tf) 












Vcc= 












-30V 


-1 

1 1 (typ.) 

1 (typ.) 

1 (typ.) 

1 (typ.) 


Rl=3012 

«B1=Ib2 












= -0.1A 













1 TIP 30 series 

— 

4.17 

- 

4.17 

_ 

4.17 

_ 

4.17 












OC/W 












R0JA 

TIP 30 series 

— 

62.5 

- 

62.5 

_ 

62.5 

- 

62.5 














- 


® Pulsed, pulse duration = 300 /iS, duty factor ^ 2%. 

^ CAUTION: Sustaining voltage, MUST NOT be measured on a curve tracer. 



Fig. 4 — Typical dc beta characteristics for 
TIP30, TIP30A, TIP30B. 



Fig. 5 — typical dc beta characteristics for 
TIP30C. 
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POWER TRANSISTORS 


TIP31 Series 


Epitaxial-Base, Silicon N-P-N VERSAWATT Transistors 

For Power- Amplifier and High-Speed-Switching Applications 


The RCA-TI P31 -series are epitaxial-base, sili- 
con n-p-n transistors intended for a wide var- 
iety of switching and amplifier applications, 
such as series and shunt regulators and 
driver and output stages of high-fidelity ampli- 
fiers. These power transistors are designed 


for complementary use with devices in the 
TIP32-series. 

They differ from each other in voltage ratings. 

The TIP31-series are supplied in the JEDEC 
TO-220AB VERSAWATT package. 


Features: 

■ 40 W at 25^C case temperature 

■ 5 A rated collector current 

■ Min. fT of 3 MHz at 1 0 V, 500 m A 

■ Designed for complementary use with 
TIP32-series p-n-p types 


TERMINAL DESIGNATIONS 




i ' ' ’ "lo ‘ • ’i6o ‘ '1000 

COLLECTOR -TO- EMITTER VOLTAGE (Vcc)— V 


•2CS- 28828 

Fig. 1 — Maximum operating areas for Tl P31 -series. ^ 




Fig. 2 — Derating curve for TIP31 -series. 



, 2 468 ^ 2 4685 

10 ^ 10 10 
NUMBER or THERMAL CYCLES 

92CS-I8003RI 


Fig. 3 — Thermal-cycling ratings for 
TIP31 -series. 
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POWER TRANSISTORS 


TIP31 Series 


ELECTRICAL CHARACTERISTICS, At Cise Temperature (Tq) =25^C unless otherwise specif ied 


CHARAC- 

TERISTIC 

TESTCOND. 1 

LIMITS 1 

Units 

VOLT- 

AGE 

Vdc 

CUR. 

RENT 

Adc 

TIP31 

BB 

TIP31B 

T1P31C 

VcE 

*C 






Max. 

Min. 

Max. 

ICEO 

Ib=0 

m 


B 

0.3 

- 

0.3 

- 

0.3 

- 

0.3 

mA 

•CES 

veb=o 

40 

60 

80 

100 


- 

0.2 

- 

0.2 

1 

0.2 

1 

0.2 

mA 

•ebo 

Vbe=-5V 

■ 


B 

B 

B 

' 1 

■ 

B 

- 

B 

g 

VcEO(sus) 

•b=o 


0.03a 


- 

60b 

- 

80b 

B 


B 

B 

^FE 

B 

ia 

3a 

i 



50 

25 

10 

50 


|[|§[ 


vbe 

4 

3a 

- 

1.8 

- 

1.8 

- 

1.8 

- 

1.8 

V 

VCE(sat) 

•b= 

0.375 A 


3a 

- 

1.2 

- 

1.2 

- 

1.2 

- 

1.2 

V 

hfe 

f=1 kHz j 

10 

0.5 

20 

- 

20 

- 

20 

- 

20 



|hfe| 

f=1MH2 

10 

0.5 

3 

_ 

3 

_ 

3 

_ 

3 

_ 


^ON 

(td+tr) 

vcc= 

30V 

Rl=30^2 

•B1=»B2 

=0.1A 


1 

0.4 

(typ.) 

0.4 ( 

typ.) 

0.4 

typ.) 

0.4 ( 

typ.) 

/is 

tOFF 

(ts+tf) 

vcc= 

30V 

RL=30n 

IB1=-IB2 
=0.1 A 


1 

1.2 ( 

typ.) 

1.2 ( 

typ.) 

1.2 ( 

typ.) 

1.2 i 

typ.) 




— 

3.125 

- 

3.125 

- 

3.125 

- 

3.125 

OC/W 

R0JA 




62.5 

- 

62.5 

- 

62.5 

- 

62.5 


* Pulsed, pulse duration = 300 jUS, duty factor < 2%. 

b CAUTION: Sustaining voltage, Vq^q^sus), MUST NOT be measured on a curve tracer. 



Fig. 4 — Typical dc beta characteristics 
for TIP31, TIP31A, TIP31B. 



Fig. 5 — Typical dc beta characteristics for 
TIP31C. 
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POWER TRANSISTORS 


TIP32 Series 


Epitaxial-Base, Silicon P-N-P VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Appiications 


The RCA-TIP32-series are epitaxial-base, sili- 
con p-n-p transistors intended fora wide var- 
iety of switching and amplifier applications, 
such as series and shunt regulators and 
driverand output stages of high-fidelity ampli- 
fiers. These power transistors are designed 


for complementary use with devices in the 
TIP31 -series. 

They differ from each other in voltage ratings. 

The TIP32-series are supplied in the JEDEC 
TO-220AB VERSAWATT package. 


Features: 

■ 40 W at 25°C case temperature 

■ 5 A rated collector current 

■ Min. fj of 3 MHz at -10 V, -500 mA 

■ Designed for complementary use with 

TIP31-series n-p-n types 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO 

^CEO 

^EBO 

'C 

'b 

^T= . o 

AtTc<25C 

AtT^<25°C 

AtT0>25C berate linearly . . 



T|_ (During soldering): 

At distance 1/8 in, (3.17 mm) from case for 
10s max. 


TIP32 

TIP32A 

TIP32B 

TIP32C 


-40 

-60 

-80 

-100 

V 

-40 

-60 

-80 

-100 

V 

-5 

-5 

-5 

-5 

V 

-5 

-5 

-5 

-5 

A 

-1 

-1 

-1 

-1 

A 

40 

40 

40 

40 

W 

2 

2 2 
0.32 

-65 to 150 

2 

W 

W/°C 

'’C 


235 °C 



92CS- 28629 


Fig. 1 — Maximum operating areas . 



BOTTOM VIEW 

JEDEC TO-220AB 
(See dimensional outline “S".) 



92CSM9663 


Fig. 2 — Derating curve- 



Fig. 3— Thermal-cycling ratings. 
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POWER TRANSISTORS 


TIP32 Series 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) ~ 25^C un/ess o^erwise specified 



TESTCOND. 1 

LIMITS 1 



VOLT- 

CUR. 







bbi 



CHARAC- 

AGE 

RENT 

TIP32 

TIP32A 

T1P32B 


Units 

TERISTIC 

Vdc 

Adc 









IBH 

■mi 




*C 







Min. 

Max. 




mui 

a 

-0.3 

B 

- 0.3 

- 

- 

- 

. - 



Bl 


■ 

- 

B 

- 

- 

-0.3 

- 

-0.3 

mA 


-40 


- 

-0.2 


BB 

B 

- 

bbi 

- 



-60 


_ 

_ 


- 0.2 


— 


_ 



-80 


- 

- 

B 

- 

B 

-0.2 

B 

- 



-100 


- 

- 

B 

^B 

B 

- 

B 

-0.2 


•ebo 

n 

0 


B 

g 

B 

B 

■ 


B 

PM 

VBE=5V 




■I 


B 

B 

Bl 


B 

■1 

VcEO(sus) 

mu 










B 

ib=o 

■ 

- 0 . 03 a 

-40b 

- 


— 

-80b 

- 

- 100 b 

H 

D 

hpE 

n 


25 









■i 


10 







50 


vbe 

-4 

- 3 a 

- 

- 1.8 

- 

- 1.8 

- 

-1.8 

- 

-1.8 

V 

VcE(sat) 












lB= 


- 3 a 

- 

- 1.2 

- 

-1.2 

- 

-1.2 

- 

-1.2 

V 

-0.375A 












hfe 

-10 

-0.5 

20 


20 


20 


20 



f=l kHz 












Ihfel 












f=1 MHz 

-10 

-0.5 

3 

- 

3 

- 

3 

- 

3 

- 


^ON 












(td+tr) 












vcc= 












-30V 


-1 

0.2 (tvp.) 

0.2 (typ.) 

0.2 (typ.) 

0.2 (typ.) 


Rl=30S2 












lBl=«B2 












=-0.1A 











ps 












tOFF 












(ts+tf) 












vcc= 












-30V 


-1 

1 (typ.) 

1 (typ.) 

1 (typ.) 

1 (typ.) 


RL=30a 












Ibi=-IB2 












=-0.1A 













TIP32 series 



3.125 


3.125 


3.125 


3.125 



1 ■ : _■ 










OC/W 

R0JA 

TIP32 -series 

— 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 



® Pulsed, pulse duration = 300 jUS, duty factor < 2%. 

b CAUTION: Sustaining voltage, Vceo^s^s), MUST NOT be measured on a curve tracer. 


collector-to-emitterI 

VOLTAGE (VceI • -4V | 



-0.01 -0.1 -I -10 

COLLECTOR CURRENT (Ic)-A 

92CS-ieO09 


Fig. 4 — Typical dc beta characteristics for 
TIP32, T/P32A, TIP32B. 





-0.01 -O-l -I -10 

COLLECTOR CURRENT (Ic)-A 

92CS-22S39RI 

Fig. 5 — Typical dc beta characteristics for TIP32C. 
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POWER TRANSISTORS 


TIP41 Series 


Epitiixial-Base, Silicon N-P-N VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 


The RCA-TIP41 series are epitaxial-base, 
silicon n-p-n transistors intended for a wide 
variety of switching and amplifier applica- 
tions, such as series and shunt regulators 
and driver and output stages of high-fidelity 
amplifiers. These power transistors are de- 


signed for complementary use with devices 
in the TIP42 series. They differ from each 
other In voltage ratings. They are supplied 
In the JEDEC TO-220AB VERSAWATT 
package. 


Features: 

■ 65 W at 25°C case temperature 

■ 7-A rated collector current 

■ Min. fj of 3 MHz at 10 V, 500 riiA 

■ Designed for complementary use with 
TIP42 -series p-n-p types 


MAXIMUM R/KimQS, Absolute-Maximum Values: 

TIP41 

TIP41A TIP41B 

TIP41C 

^CBO 

40 

60 

80 

100 

^CEO 

40 

60 

80 

100 

'^EBO 

5 

5 

5 

5 

'c 

7 

7 

7 

7 

'cm 


10 

10 

10 

'b 

3 

3 

3 

3 

At Jq < 25°C 

65 

65 

65 

65 

At T^ < 25°C 

2 

2 

2 

2 

At Tq > 25°C 



0.52 



TERMINAL DESIGNATIONS 


Tstg-Tj 

Tl (During soldering); 

At distance 1/8 in. (3.17 mm) from case 
for 10 s max 


-65 to 150 



V 

V 

V 
A 
A 
A 

W 

W 

W/°C 

°C 


°C 


-.6 6,-0 2 4 6 8,^ 2 4 

COLLECTOR- TO- EMITTER VOLTAGE (V^^HV 

azcs-zatTs 

Fig. 1 — Maximum operating areas for all types. 



BOTTOM VIEW 

JEDEC TO-220AB 
(See dimensional outline “S”.) 



so 7S 100 I2S ISO ITS 200 
CASE TEMPERATURE ITc)-*C 

92CS-I9ti63 

Fig. 2 — Derating curves for all types. 



Fig. 3 — Thermal-cycling ratings for all types. 




POWER TRANSISTORS 


TIP41 Series 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25PC 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 1 

Units 

Voltage 

Vdc 

Current 

Adc 

TIP41 

TIP41A 

TIP41B 

TIP41C 

VCE 

•c 





mnii 




•CEO 

Ib=o 

30 

60 


■ 

0.7 

- 

0.7 

_ 

0.7 

_ 

0.7 

mA 

'CES 

Vbe=o 

H 

■ 

1 

0.4 

1 

0.4 

1 

0.4 

1 

0.4 

mA 

'ebo 

Vbe=-5 V 


0 

■ 

D 

B 

B 

B 

B 

- 

1 

mA 

Ib=o 


0.03^ 

40 ^ 

■ 

60^^ 

- 

80^ 

B 

100^ 

- 

V 

hpE 

H 

0 . 3 a 

33 


150 

30 

15 

150 

30 

15 

150 

30 

15 

150 


VbE 

4 

63 

- 

Q[| 

- 


- 


- 

0^ 

D 

VcE(sat) 
Ib=0.6 A 


63 

a 

B 

B 

2 

- 

2 

- 

2 

V 

^fe 

f=1 kHz 

10 

0.5 

20 

B 


B 

on 

B 

20 

B 

B 

l*’fel 
t=1 MHz 

10 

0.5 


B 

B 

- 

B 

B 

3 

B 

B 

Vcc=30 V, 
Rl_=5l2, 

Ibi = I 82=0-6 A 


6 


typ.) 

L 

0.6 

typ.) 

0.6 

typ.) 

1 

0.6 

typ-) 

jUS 

tOFF(ts + tf) 

Vcc=30 V, 
Ibi=Ib2=0-6 a 

ijjiim 










R|9JC 

^0JA 



■ 

1.92 

62.5 

B 

1.92 

62.5 

B 

1.92 

62.5 

_ 



1.92 

62.5 

°C/W 


® Pulsed, pulse duration = 300 ms, duty factor ^ 2%. 

^CAUTION: Sustaining voltage, Vq^q(sus), MUST NOT be measured on a curve tracer. 



Fig. 4 — Typical dc beta characteristics 
for all types. 
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POWER TRANSISTORS 


TIP42 Series 


Epitaxial-Base, Silicon P-N-P VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 


The RCA-TIP42 series are epitaxial-base sil- 
icon p-n-p transistors intended for a wide 
variety of switching and amplifier applica- 
tions, such as series and shunt regulators 
and driver and output stages of high-fidelity 
amplifiers. These power transistors are de- 


signed for complementary use with devices 
in the TIP41 series. They differ from each 
other in voltage ratings. 

They are supplied in the JEDECTO220AB 
VERSAWATT package. 


Features: 

■ 65 W at 25° C case temperature 

■ 7 A rated collector current 

■ Min.f-pof 3MHzat 10 V, 500 mA 

■ Designed for complementary use with 

TIP41 -series n-p-n types 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


''CBO 

TIP42 

-40 

TIP42A 

-60 

TIP42B 

-80 

TIP42C 

-100 

V 

^CEO 


-60 

-80 

-100 

V 

^EBO 

- 5 

- 5 

- 5 

- 5 

V 

•c 

- 7 

- 7 

- 7 

- 7 

A 

■cm 

-10 

-10 

-10 

- 10 

A 

'b 

- 3 

- 3 

- 3 

- 3 

A 

Pj: 

AtTc < 25°C . . . 

65 

65 

65 

65 

W 

AtT^<25°C ... 


2 

2 

2 

W 

AtTp >25°C . . . 

. . . . Derate linearly at 


0.52 


_W/°C 


Tg^g, Tj ^-65 to 1 50 ° C 

T L (During soldering); 


At distance 1/8 in. (3.17 mm) from case 



for 10 s max 

235 

°C 



92CS- 28976 


Fig. 1 — Maximum operating areas for all types. 



92CS-275I9 

BOTTOM VIEW 
JEDEC TO-220AB 

(See dimensional outline “S”.) 



Fig. 2 — Derating curve for all types. 



Fig. 3 — Thermal-cycling ratings for all types. 
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POWER TRANSISTORS 


TIP42 Series 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2S°C 


CHARACTER- 

ISTICS 

TEST COND. 

LIMITS 

UNITS 

VOLT- 
AGE 
V dc 

CUR- 
RENT 
A dc 

TIP42 

TIP42A 

TIP42B 

TIP42C 

VCE 

*C 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

'CEO 
Ib = o 

- 30 

- 60 


- 

-0.7 

- 

-0.7 



-0.7 

- 

-0.7 

mA 

•CES 
Veb = 0 

- 40 

- 60 
- 80 
-^100 


- 

-0.4 

- 

-0.4 

- 

-0.4 

- 

-0.4 

mA 

•ebo 

Vbe = “5V 


0 

- 

-1 

- 

-1 

- 

-1 

- 

-1 

mA 

VcEO(sus) 
lB = 0 


-0.03a 

-40b 

- 

-60b 

- 

-80b 

- 

-100b 

- 

V 

hpE 

- -4 
-4 

-0.3a 

-3a 

30 

15 

150 

30 

15 

150 

30 

15 

150 

30 

15 



BS9HHH 

-4 


- 


- 

IQ 

- 


- 


■i 

VcE(sat) 

IB *-0.6A 



■ 

-2 

B 

B 

fl 

-2 

- 

-2 

V 

f - 1 kHz 

-10 

-0.5 

20 

■ 


B 


B 

20 

B 


Ihfel 

f = 1 MHz 

-10 1 



■ 


B 

3 

_ 

3 

_ 

■ 

^ON <td + tr) 

Vcc = -30V 

R L = 5 n 

*B1 = Ib2 = “0®A 

■ 

-6 

0.3 

typ.) 

0.3 

typ.) 

0.3 

typ.) 

0,3 (t 

j 

yp.) 

ps 

tQFF + 
Vcc = -30V 
Rl=5J2 
*B1 ^ 


-6 

0.7 ( 

:yp.) 

0.7 ( 

:yp.) 

0.7 ( 

yp.) 

0.7 (t 

yp.) 




- 

1.92 

- 

1.92 

~ ■ 

1.92 

- 

1.92 

°c/w 

^eJA 



- 

62.5 

- 

62.5 

_ 

62.5 

- 

62.5 


■ Pulsed, pulse duration = 300 *ts, duty factor ^ 2%, 

** CAUTION: Sustaining voltage, VQgQ(sus), MUST NOT be measured on a curve tracer. 


UjlO*8 

0 * 

COLLECTOR-TO-EMITTER VOLTAGE IVce'*”^ 














1 

rz 

1 









5 

S 

1 

I* 

:■ 

■ 

i 


i 



r 





.“1 


s 

i 

i 

H 

n 

1 

1 

fi 

i 



■ 





« 8 












Oj 







■i 

a 

■ 



a 



s 


— 





5 2 

3 'Og- 


S 

i 

1 

■ 


■ 

K 

91 

B 







■ 

1 

1 

■ 

B 

1 

1 

■ 

■ 

B 



1 





B 

1 

1 

B 

■ 

1 

1 

■ 

■ 

1 


r 





1 * 

» * 

cr 
0 

2 

0 1 

— 

— 

" 


— 

— 


: 

— 

— 



1 

— 






























r 















L 










-0. 

ot 



6_B 

0.1 




-1 




10 




00 


COLLECTOR CURRENT (If.) — A 

92CS-I9576RI 

Fig. 4 — Typical dc beta characteristics for 
TIP42, TIP42A, TIP42B. 



Fig. 5 — Typical dc beta characteristics for 
TIP42C. 
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POWER TRANSISTORS 


TIP47, TIP48, TIP49, TIP50 


High-Voltage Silicon N-P-N 
VERSAWATT Transistors 

For High-Speed Switching 

and Linear-Amplifier Applications 


Features: 

■ Glass passivated chip 

■ VERSAWATT package 

■ Thermal-cycling ratings 

■ Maximum safe-area-of- 
operation curves 


The RCA-TIP47, T1P48. TIP49, and TIP50 
are silicon n-p-n transistors. Typical 
applications for these transistors include 
high-voltage switches and switching 
regulators. TV horizontal-deflection 
circuits, power supplies, and TV audio- 


output circuits. They are supplied in the 
JEDEC TO-220AB VERSAWATT plastic 
package. 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP47 

TIP48 

TIP49 

TIP50 


^CBO 

350 

400 

450 

500 

V 

VceqIsus) 

250 

300 

350 

400 

V 

^EBO 

5 

5 

5 

5 

V 

'c 

1 

1 

1 

1 

A 

‘cm 

2 

2 

2 

2 

A 

'b 

0.6 

0.6 

0.6 

0.6 

A 







Tq up to 25°C 

40 

40 

40 

40 

W 

Tq above 25°C 

. . Derate linearly 


0.32 


W/°C 

T;^ up to 25°C 



1 R 


W 

T.*„. T , 


-65 to 150 _ 


°C 


At distance ^ 1/8 in. (3.17 mm) from 

seating plane for 1 0 s max. 235 °C 



92CS-28656RI 



(See dimensional outline “S”.) 


60 


» 

~ 50 


MAXIMUM TRANSISTOR DISSIPATION (1 
O O O O 


ill llSlIiirillHlPlIBIlB 

P BSKililliiilltiPffilil 

BffiBSillllilliyMngilallllnnlByi 

M jliiiiPPiPPBlijliBHiliyiiB 



Sllii 




0 25 50 75 100 125 150 175 

CASE TEMPERATURE (Tc) — *C 

92CS-24I!4 


Fig. 2 — Derating curve for all types. 



Fig. 1 — Maximum operating areas for all types. 


Fig. 3 - Thermal-cycling rating chart for all types. 
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POWER TRANSISTORS 


TIP47, TIP48, TIP49, TIP50 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^ C unless otherwise specified 


CHARACTERISTIC 


TEST COND. 


VOLT- 

AGE 

Vdc 


VcE 


CUR 

RENT] 

Adc 


ic 


LIMITS 


TIP47 


Min. Max. 


TIP48 


Min. Max 


TIP49 


Min. I Max. 


TIP50 


Min. I Max. 


UNITS 


'CEO 

•b = o 


150 

200 

250 

300 


mA 


Ices 
veb = 0 


350 

400 

450 

500 


lEBO 

Vbe = -5V 


mA 


^FE 


10 

10 


la 

0.3a 


150 


150 


150 


150 


VcEO(sus) 

ib = o 


0.3a 


250b 


300b 


350b 


400b 


Vbe 


10 


1.5 


1.5 


1.5 


VcE(sat) 

Ib = 0.2 A 


Ihfel 

f = 1 MHz 


10 


0.2 


10 


10 


10 


10 


f = 1 MHz 


10 


10 


10 


10 


MHz 


f = 1 kHz 


10 


0.2 


25 


25 


25 


25 


IS/b 
t = 0.5 s 


100 


0.4 


0.4 


0.4 


tQN 

VCC = 200 V 


0.2 (typ.) 


0.2 (typ.) 


0.2 (typ.) 


0.2 (typ.) 

—I — 


^Vcc = 200V 


2 (typ.) 


2 (typ.) 


2 (typ.) 


2 (typ.) 


Vcc = 200 V 


0.5 (typ.) 


0.5 (typ.) 


0.5 (typ.) 


0.5 (typ.) 




3.12 


3.12 


3.12 


3.12 


OC/W 


l9 JA 


70 


70 


a Pulsed, pulse duration = 300 ps, duty factor < 2%.. 

b CAUTION: Sustaining voltage, Vcfo/st/sA /l^(75r/VOribe meast/rec/o/? a ct/ri/e tracer 


c See Fig. 9. 
d IBI = >B2 = O '! A. 



92CS-34055 


Fig A — Typical gain-bandwidth characteristics 
for all types. 



Fig.5 — Typical dc beta characteristics 
for all types. 



Fig.6 — Typical base-to-emitter voltage vs. 
collector current. 



92CS- 28659 

Fig.7 — Typical saturation-voltage characteristics 
for all types. 
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POWER TRANSISTORS 


TIP47, TIP48, TIP49, TIP50 


Vcc 




93CS-I2074 

Fig.9 — Phase relationship between input and output currents, showing 
reference points for specif ication of switching times. 
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POWER TRANSISTORS 


TIPI 00, TIPI 01, TIPI 02 


8-Ampere N-P-N Darlington 
Power Transistors 

60, 80, and 100 Volts, 80 Watts 
Gain of 1000 at 3 A 


Features: 

■ Operates from iC without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 


TERMINAL DESIGNATIONS 


The RCA-TIP100, TIP101 and TIP102 are 
monolithic n-p-n silicon Darlington tran- 
sistors designed for low- and medium-fre- 
quency power applications. The double epi- 
taxial construction of these devices provides 
good forward and reverse second-breakdown 
capability; their high gain makes it possible 
for them to be driven directly from integrated 
circuits. 

These devices are supplied in the JEDEC 
TO-220AB (RCA VERSAWATT) plastic 
package. 


Applications: 

■ Power switching 

■ Hammer drivers 

■ Audio amplifiers 

■ Series and shunt regulators 


MAXIMUM Absolute-Maximum Values: 


'^CBO 

VcEo(sus) 

Vcon 


TIP100 

60 

60 

TIP101 

80 

80 

TIP102 

100 

100 









Tq up to 25°C . , 



an 


Tp above 25°C . . . 



n M. 


T„,.Tj 



65 to 1 50 


'•'l 





At distance ^1/8 in. (3.17 mm) from case for 10 s max. 


235 



V 

V 

V 
A 
A 
A 

W 

W/OC 

°C 

°C 



10 100 
COLLECTOR-TO-EMITTER VOLTAGE (V^e)" 


92CM-3II25 



92CS- 27519 


JEDEC TO-220AB 
(See dimensional outline “S”.) 



Fig. 2 — Schematic diagram for all types. 



Fig. 3 — Derating curve for all types. 



Fig. 1 - Maximum operating areas for all types (Tq = 2^C). 


Fig. 4 — Typical dc-beta characteristics for all types. 
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POWER TRANSISTORS 


TIP100, TIP101, TIP102 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2S<>C 



TEST CONDITIONS 

LIMITS 


Voltage 

Vdc 

Current 
A dc 

TIP100 

TIP101 

TIP102 

PH 

BBS 

ra 


Min. 

Max. 



Min. 

Max. 

'CBO 
Ie = o 

H 

1 

■ 

1 

■ 

50 

1 

50 

■ 

H 


■CEO 

30 

40 

50 

1 

■ 

0 

0 

0 

■ 

50 

— 

50 

■ 

■ 

'ebo 


B 

0 


- 

8 

- 

8 

- 

8 





0.03b 

0 

60 

- 


- 

100 

- 


hpE 

B 

B 

3b 

8b 


1000 

200 

20,000 

1000 

200 

20,000 

1000 

200 

20,000 


UJ 

CD 

> 

4 


8b 


- 

2.8 

- 


- 



VQp(sat) 



3b 

8b 

0.006 

0.08 

: 


: 

2 

2.5 

- 


Vp 





- 

2.8 

- 

2.8 

- 

2.8 

H 

1 

1 

8 

8 

8 

8 

0.08 

0.08 

0.08d 

0.08d 

0.035 typ. 
0.35 typ. 

1 .8 typ. 
2.45 typ. 

0.035 typ. 
0.35 typ. 

1 .8 typ. 
2.45 typ. 

0.035 typ. 
0.35 typ. 

1 .8 typ. 
2.45 typ. 


'S/b 

t=0.15s noh- 
rep. pulse 

40 

■ 

■ 

■ 

2 

B 

2 

B 

2 

B 

B 

Rfljc 


_ 



- 

1.56 

- 

1.56 

- 

1.56 



■ Vq 0 value. b Pulsed: Pulse duration = 300 u$, duty factor ^2%. ®V(;q=40V 



* l0| AND Ib2 are measured WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER. OH EQUIVALENT 

9ZCS-3IIZ6 

Fig. 5 — Circuit used to measure saturated switching 
times. 



9ZCS- 13996 Rl 

Fig. 6 - Phase relationship between input current 
and output current showing reference 
points for specification of switching 
times. 

\ 
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POWER TRANSISTORS 


TIP120, TIP121,TIP122 


8-Ampere N-P-N Darlington Power Transistors 


60, 80, and 1 00 Volts, 65 Watts 
Gain of 1 000 at 0.5 A 
Gain of 1 000 at 3 A 


The RCA-TIP120, TIP121, and TIP122 are 
monolithic n-p-n silicon Darlington transis- 
tors designed for low- and medium-frequen- 
cy power applications. The double epitaxial 
construction of these devices provides good 
forward and reverse second-breakdown 
capability: their high gain makes it possible 
for them to be driven directly from inte- 
grated circuits. 


These devices are supplied in the JEDEC TO* 

220AB VERSA WATT package. 

The TIP120, TiP121 and TIP122 are n-p-n 
complements of the TIP125, TIP126 and 
TIP127. 


MAXIMUM RMmGS. Absolute-Maximum Values: 


VcerIsus) 

R0g =* 1 00 ri. 
VqeqIsus) 


VcEv<sus) 

Vbe = -1-5V 

Vebo- • • • 


•cm • • • 

•b 

^T= o 

Tq up to 25 C 

T^ above 25°C Derate linearly at 

Ts« T, 

'•'l ^ 

At distance ^1/8 in. (3.17 mm) from case for 10 s max. . 


TIP120 

TIP121 

TIP122 


60 

80 

100 

V 

60 

80 

100 

V 

60 

80 

100 

V 

60 

80 

100 

V 

5 

5 

5 

V 

8 

8 

8 

A 

10 

10 

10 

A 

0.25 

0.25 

0.25 

A 

65 

65 

65 

W 


0.52 


w/°c 


-65 to 150 


°c 


235 


°c 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 


B 



BOTTOM VIEW 


JEDEC TO-220AB 
(See dimensional outline “S”.) 



Fig. 1 — Schematic diagram for all types. 



9ZCS-Za977 


Fig. 2 — Maximum operating areas for TIP120 and TIP121. 



92CS-Z8978 


Fig. 3 — Maximum operating areas for TIPI 22. 
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POWER TRANSISTORS 


TIP120,TIP121,TIP122 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C 



TEST CONDITIONS 

LIMITS 


CHAR AC- 

Voltaae 

Current 







UNITS 

TERISTIC 





T P120 

T P121 

T P122 

V dc 

Adc 








< 

o 

m 

UJ 

00 

> 

'c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



60 




_ 

0.2 

_ 

_ 

_ 

_ 


•CBO 

80 




_ 

_ 

_ 

0.2 

_ 

_ 


1e=o 

100 




- 

- 

_ 

- 

- 

0.2 

mA 













30 



0 

- 

0.5 

- 

- 

- 

- 


'CEO 

40 



0 

- 

- 

- 

0.5 

- 

- 



50 



0 

- 

- 

- 

- 

- 

0.5 


'ebo 


-5 

0 


- 

2 

- 

2 

- 

2 

mA 

VcEO^sus) 



0.23 

0 

60 

- 

80 

- 

100 

- 

V 


3 


33 


1000 

_ 

1000 

_ 

1000 



hpE 

3 


0.53 


1000 

- 

1000 

- 

1000 

- 


< 

CD 

m 

3 


33 


- 

2.5 

- 

2.5 

- 

2.5 

V 

< 

o 

m 



33 

0.012 

_ 

2 

_ 

2 

_ 

2 




53 

0.02 

- 

3 

- 

3 

- 

3 

V 

*^fe 












5 


1 


1000 



1000 

— 

1000 

— 


f=l kHz 












|We| 

5 


1 


20 


20 


20 



f=1 MHz 









^obo 

■ 

■ 

■ 

■ 








VpR=10 V 
f=1 MHz 

■ 

■ 

■ 

■ 

- 

200 

— 


— 


pF 

^S/b 

■ 

■ 


■ 


■ 




■ 


L=12mH, 

R gE=l 00 Cl 

1 

-1.5 


■ 

120 

■ 

120 


120 

■ 

mJ 

•s/b 

t=0.5 s non- 
rep. pulse 

25 

1 

1 

■ 

2.6 

■ 

2.6 


2.6 

- 

A 

R0JC 



_ 


- 

1.92 

- 

1.92 


1.92 

°C/W 


^ Pulsed, pulse duration = 300 MS. duty factor ^2%. 



Fig. 4 — Derating curve for all types. 



Fig. 5 — Typical dc beta characteristics 
for all types. 



NUMBER OF THERMAL CYCLES 


92CS-Z6424 

Fig. 6 — Thermal-cycling rating chart for all types. 



FREQUENCY (t)-MHZ 

92CS-Z460S 

Fig. 7 — Typical small-signal current gain 
for all types. 



Fig. 8 — Typical saturation characteristics 
for all types. 



92CS-24905RI 

Fig. 9 — Typical input characteristics 
for all types. 
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POWER TRANSISTORS 


TIP120, TIP121,TIP122 



0 2 4 6 8 lO I2 BASE -TO -EMITTER VOLTAGE (VbeI—V 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) —A 92CS-24907RI 

92CS- 24906 


Fig. 10— Typical output characteristics Fig. 11 — Typical transfer characteristics 

for all types. for all types. 



COLLECTOR CURRENT (Ip) — A 

92CS- 24906 

Fig. 12— Typical saturated switching characteristics 
for all types. 
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POWER TRANSISTORS 


TIP125, TIP126, TIP127 


8- Ampere P-N-P Darlington Power Transistors 


-60, -80, and -100 Volts, 65 Watts 
Gain of 1000 at —3 A 
Gain of 500 at —0.75 A 

The RCA-TIP125, TIPI 26, and TIP127 are 
monolithic silicon p-n-p Darlington tran- 
sistors designed for low and medium-fre- 
quency power applications. The high gain 
of these devices makes it possible for them 
to be driven directly from integrated cir- 
cuits. 

These devices are supplied in the JEDEC 
TO-220AB VERSAWATT package. 

The TIP125, TIP126 and TIP127 are p-n-p 
complements of the TIP120, TIP121 and 
TIP122. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RAT\t^GS, Absolute-Maximum Values: 


^CBO ■ • ■ 

VceqIsus) 

^EBO- • • 

ic . ■ . . 

'cm • • 
•b • • • 

^ o 

Tp<25 C 
Tq>25 C 


. TIP125, TIP126,TIP127 Derate linearly at 


TIP125 TIP126 TIP127 


-60 

-80 

-100 

V 

-60 

-80 

-100 

V 

-5 

-5 

-5 

V 

-8 

-8 

-8 

A 

-15 

-15 

-15 

A 

-0.25 

-0.25 

-0.25 

A 

65 

65 

65 

W 


0.52 _ 


_ w/°c 


Tstg.Tj 

Tl 

At distance 1/18 in. (3.17 mm) from case for 10s max . 


-65 to 1 50 


235 



9ZCS- 28979 


Features: 

■ Operates from IC without predriver 

■ Low leakage at high temperature 

■ High reverse second-breakdown capability 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 


JEDEC TO-220AB 
(See dimensional outline “S".) 



Fig. 3 — Dissipation derating curve for all types. 



Fig. 2 — Maximum operating areas for all types. 


Fig. 4 — Thermal-cycling rating chart for all types. 
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POWER TRANSISTORS 


TIP125,TIP126, TIP127 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 
A dc 

TIPI 25 

TIP126 

TIP127 

VCE 

MM 

•b 

10201111 

Max. 

Min. 

Max. 

nmn 

Max. 




0 

Bi 

-0.5 

mm 

B 

B 

- 





0 

m 

- 

m 


m 

- 

mA 



m 

0 

H 

- 

Bi 

B 

B 

-0.5 


•ebo 


0 



-10 




-10 

mA 

Vbe=5 V 







Hi 




VcEo(sus) 


-0.03a 

0 

mm 

- 

mm 

- 

mm 

- 

V 


-3 

-0.75a 


500 

- 

500 

- 

500 

mm 


hpE 

-3 

-3a 


1000 

- 

1000 

- 

1000 

Bi 


Vbe 

-3 

-3a 


- 


- 

B 


B 

V 



-3a 

mom 

_ 

-2 

_ 

-2 

HBiHI 

-2 


VQE^sat) 


-5a 

Qlm 

- 

-4 

- 

-4 

m 

-4 

V 

TSBIKM 

-5 

■■■ 

m 

1000 


1000 


1000 





mm 









hfel 

-5 

m 

mu 

20 


20 


20 


mil 

f=1 MHz 



IHH 








's/b 


■nn 

m 


imi 


m 


nm 


t=1-s nonrep. 

-20 



-3.2 


-3.2 




A 

pulse 


IBm 

mn 


IHI 


mill 


mil 


R0JC 



1 



1.92 

- 

1.92 

- 

1.92 

oc/W 


® Pulsed; Pulse duration = 300 jus, duty factor ^2%. 



Fig. 5 — Typical dc beta characteristics for all types. 



92CS-20872RI 

Fig. 6— Typical transfer characteristics for all types 




Fig. 7 — Typical output characteristics for all types. 


Fig. 8— Typical saturated switching-time 
characteristics for all types. 





























































POWER TRANSISTORS 


TIP562, TIP563 


Silicon N-P-N Switching Transistors Featmes: 

VcEO — ^ ^ 

For Switching Appiications in 
Industrial and Commercial Equipment 


Iq — 10 a 

Pj — 100 w 


The RCA-TIP562 and TIP563 silicon n-p-n 
power transistors feature fast switching 
speeds, low saturation voltage, and high 
safe-operating-area (SOA) ratings. They 
are specially designed for converters, 
inverters, pulse-width-modulated regu- 


lators, and a variety of power-switching 
circuits. 

The RCA-TIP562 and TIP563 transistors 
are supplied in steel JEDEC TO-204MA 
hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO 

VcEo(sus) 

'^EBO 

'c 

•cm 

•b 

At Tq up to 100° 

^J’^stg 

At distances > 1/16 in. (1.58 mm) from case for 10 s max. 


TIP562 TIP563 

300 400 

300 400 

8 
10 
15 
2 

100 

-65 to +200 
200 


V 

V 

V 
A 
A 
A 

W 

°c 

°c 



* 10 ‘ ■' ° ” 100 
COLLECTOR -TO-EMITTER VOLTAGE (Vce>- V 

92CM-3226I 

Fig. 1 • Maximum operating areas (Tq= 100°C). 


TERMINAL DESIGNATIONS 


JEDEC TO-204MA 
(See dimensional outline "A”.) 




CASE TEMPERATURE (Tc )- *C 

92CS-32250 


Fig. 2 - Dissipation derating curve. 



Fig. 3 - Typical thermal-response 
characteristic. 
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POWER TRANSISTORS 


TrP562, TIP563 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25''C 
unless otherwise specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

TIPS62 

TIP563 

VcE 

Vbe 

ic 

>B 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

'CEO 

270 

— 

— 

0 





1 






mA 

360 

— 

— 

0 

— 

— 





1 

•CBO. 

IE = 0 

300b 











100 







pA 

400b 

— 

— 

— 

— 

— 

— 

— 

_ 

100 

iebo 

— 

8 

0 

— 

— 

— 

5 

— 

— 

5 

mA 

VcEO(sus)a 

— 

— 

0.1 

— 

300 

-- 

— 

400 

— 

— 

V 

VBE(sat)a 

— 

— 

10 

1.66' 

-- 

— 

1.4 

— 

— 

1.4 

VcE(sat)2 

— 

— 

10 

1.66 


— 

1.2 

— 

— 

1.2 

— 

— 

15 

5 

— 

— 

2.0 

— 

— 

2.0 

hpE^ 

4 

— 

1.0 

_ 

20 

— 

— 

20 






4 

— 

10 

— 

8 

— 

— 

8 

— 

— 

IS/b. tp 
= 1 s, non- 
repetitive 

40 

- 

- 

- 

2.5 

- 

- 

2.5 

- 

- 

A 

td 

Vcc = 

180 V 

-5.2 

10 

2 

- 

.05 

- 

- 

.05 

— 

pS 

tr 

Vcc = 

180 V 

-5.2 

10 

2 

- 

0.5 

- 

- 

0.5 

- 

(IBi=IB2) 

vcc = 

180 V 

-5.2 

10 

2 

- 

1.2 


- . 

1.2 

- 

CM 

m 

Vcc = 

180 V 

-5.2 

10 

2 

- 

0.3 


- 

0.3 

- 

Vcc = 135V 
L = 50pH 
RC = 13.5Q 

- 

-6 

10 

2 


_ 

700 

- 


700 

ns 

R0JC 



— 

— 

— 

— 

— 

— 

1.0 

— 

— 

1.0 

J 

“C/W 


QPulsed, pulse duration = 300 ^s, duty factor <2%. ^Vcb value. 





92CS-3225I 


Fig. 4 - Typical dc beta characteristics 
for both types. 


Fig. 5 - Typical base-to-emitter saturation 
voltage characteristics for 
both types. 


Fig. 6 - Typical collector-to-emitter saturation 
voltage characteristics for 
both types. 
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Power Hybrid Circuits 

Technical Data 
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POWER HYBRtD CIRCUITS 


HC2000H, HC2500 

Multi-Purpose 7-Ampere Operational Amplifiers 


Linear Amplifiers for Applications in Industrial and Commercial Equipment 


The RCA-HC2000H and HC2500 hybrid- 
circuit operational amplifiers are designed 
for operation from either single or split 
power supplies at output currents up to 
7 amperes and power outputs up to 100 
watts. These versatile amplifiers are re- 
commended for servoamplifiers, audio 
power amplifiers, driven inverters, power 
operational amplifiers, deflection ampli- 
fiers, solenoid drivers, voltage regulators, 
and similar linear-amplifier power appli- 
cations. They are supplied in a metal 
hermetic package. 

The HC2000H and HC2500 employ a 
quasi - complementary - symmetry output 
stage with hometaxial-base output transis- 
tors. They feature low distortion, with a 


maximum total harmonic distortion of 
0.5 per cent over a bandwidth of 30 kHz 
at a power output of 60 watts and a 
typical intermodulation distortion of less 
than 1 per cent at rms power outputs 
from 0.2 to 70 watts. At an rms output 
of 50 milliwatts, the HC2500 has an 
exceptionally low typical intermodulation 
distortion of only 0.06 per cent. 

The HC2000H includes a load-linelimiting 
network that provides protection against 
short-circuit loads and against high-energy 
transients when the amplifier is used to 
drive inductive loads. Both circuits also 
feature adjustable idling current and direct 
coupling to the load. 


Features: 

■ Bandwidth: 30 kHz at 60 W 

■ High power output: up to 100 W(rms) 

■ High output current: 7A (peak) 

■ Low IMD and THD 

■ Adjustable idling current 

■ Stability with resistive or reactive loads 

■ Single or split power supply 

(30 to 75 V, single, ± 15 to —37.5, split) 

■ Class AB output stage (HC2500) 

Class B output state (HC2000H) 

■ Direct coupling to load 

■ Built-in load-line-limiting circuit to 
protect amplifiers from accidentally 
short-circuited output terminals 
(HC2000H) 

■ Reactive-load fault protection (HC2000H) 

■ Socket available 

■ Rugged package with heavy leads 
^ Light weight: 100 grams 


MAXIMUM nAlXmS, Absolute-Maximum Values: 

Between leads 1 & 10 

•OM 

Per Output Device 



T|_ (During Soldering): 

At distance ^1/8 in, (3.17 rnm) from case for 10 s max. 
0L (Min): 

At distance ^0.075 (1 .91 mm) from case . . 


HC2000H 

HC2500 

... 75 V 

... 7A 

See Figs. 3 & 4 
. -55to-H25°C 
. -55to-H50°C 

. . . 235°C 

0.04 in. (1.02 mm) 


TERMINAL DESIGNATION 



(See dimensional outline “AA”.) 




Fig. 1 — Schematic diagram of type HC2000H 
operational amplifier. 


Fig. 2 — Schematic diagram of type HC2500 
operational amplifier. 
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POWER HYBRID CIRCUITS 


HC2000H, HC2500 


COMPARISON CHART 


TYPE 

IM DIST. 

OUTPUT 

PROTECTION 

NETWORK 

OPERATING 

MODE 

FREQUENCY 

COMPENSATION 

COMMUTATING 

DIODES 

HC2500 

0.06% 
@50 mW 

NO 

CLASS AB 

CAPACITOR ON 
SIGNAL TERMINALS 

NO 

HC2000H 

0.6% 

@ 200 mW 

YES 

CLASS B 

LC FILTER 
ON OUTPUT 

YES 


HC2000H 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tc)=25°C 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

> 

1 

CO 

> 

f -kHz 

Po -w 

Rl-H 

MIN. 

TYP. 

MAX. 

VqUT 

±37.5 

1 

25 

4 

- 

2000 

- 


V|N 

Open-Loop 

Closed-Loop 

±37.5 

1 

1 

4 

26 

30 

- 

Z|N 

Measured between 
leads 7 & 8 

- 

- 

- 

- 


18 

- 

kO 

'o 

±37.5 

- 

- 

- 

15 

- 

30 

mA 

''10 

Measured between 
leads 4 & 5 

±37.5 

- 

- 

4 

0 

±30 

±250 

mV 

VOUT 

±37.5 

1 

100 

4 

28 

32 

- 

V 

(See Fig.9) 

±37.5 

- 

1 

4 

43 

- 

- 

kHz 

THD 

(See Fig. 10) 

±37.5 

1 

60 

4 

- 

0.4 

0.5 

% 

's 

(See Fig. 12) 

±37.5 

1 

- 

0 

±2 

- 

±3.85 

A 

S/N 

Zq = 600 n 

±37.5 

- 

- 

- 

- 

78 

- 

dB 

SR 

(Unity gain, 
■om = 4A) 

±37.5 

1 

100 

4 

4.5 

- 

- 

V/ius 

R0JC 

Per Output Device 
(See Figs. 3 & 4) 

- 

- 

- 


- 

- 

2 

°C/W 


HC2500 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2^C and Supply Voltage (V^J = ±37.5 V 


CHARACTERISTIC 

REFER- 

ENCE 

FIG. 

NO. 

TEST CONDITIONS 

LIMITS 

UNITS 

SPECIAL 

NOTES 

FREQ. 

(f)-kHz 

OUTPUT 

POWER 

(PqI-W 

LOAD 

RESIST. 

{Rl_)-i2 

MIN. 

TYP. 

MAX. 

^offset 


Measu’^ed 
Pm 3 to Gnd 


- 

4 

- 


±250 

mV 

*o 


Idling Cur 
rent < 1 mA 

- 


Open 

. - 

- 

±30 

mA 

^OUT 


Peak dc voltage 

■ 0 

200 

4 

28 

- 

- 

V 

‘h 



- 

1 

4 

43 

- 

- 

kHz 

THD 

21 


1 

60 

4 

- 

0.3 

0.5 

% 

Acl 



1 

I 

4 

31 

32 

- 


^OJG 

3, 4 





- 

- 

2 

C/W 



0 25 50 75 100 125 150 

CASE temperature (TcI - 


Fig. 3 — Dissipation (dc) derating curve for 

each output transistor for both types. 



Fig. 4— Dissipation (average) derating curve 
for each output transistor (for sym- 
metrica! wave-forms with f^40 Hz) 
for both types. 



FREQUENCTUl - Hi 


Fig. 5 — Maximum efficiency vs. frequency 
for several values of peak load cur- 
rent for both types. 



Fig. 6 — Minimum load impedance vs. load 
phase angle and safe area of opera- 
tion for both types. 
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POWER HYBRID CIRCUITS 


HC2000H, HC2500 

HC2500 

ELECTRICAL CHARACTERISTICS (Cont'd) 

Typical Vaiuat (for Oaiign Guidance). At Case Temperature (Tq/ ^ 25° C and Supply Voltage (Vgl ±37.5 


CHARACTERISTIC 

REFER- 

ENCE 

FIG. 

NO. 

TEST CONDITIONS 

LIMITS 

UNITS 

SPECIAL 

NOTES 

FREa 

(f)-kHi 

OUTPUT 

POWER 

(Pq»-W 

LOAD 

RESIST. 

(Ri.»-n 

MIN. 

TYP. 

MAX. 

Aql 

16 

Idling cur- 
rent = 50 mA 

1 

25 

4 

- 

70 

- 

dB 

V|0 



- 

0 

Open 

- 

±10 

- 

mV 

•lO 



- 

0 

Open 

- 

7 

- 

pA 

>IB 



- 

0 

Open 

- 

20 

- 

pA 




0.005 

0 

Open 

- 

1 

- 

Mn 

VlCR 



0.5 

100 


- 

32 

- 

V 

CMRR 



0.005 

0 

Open 

- 

50 

- 

dB 

Vrr 



0.06 

0 

4 

- 

30 

- 

dB 

IMO 

20 

Idling cur- 
rent = 50 mA 

- 

0.05 

4 

- 

0.06 

- 

% 

SR 

24 

Acl = 2 

Cc = 100 pF 

JD.5 

Square 

Wave 

- 

4 

- 

4.3 

- 

V/ps 

Alj 

23 

25°C to lOO^C 

- 

- 

4 


1 


mA/“C 



Fig. 7 — Maximum allowable supply voltage 
vs. load resistance for HC2000H. 





Fig. 8 — Closed-loop voltage gain vs. external 
feedback resistance for HC2000H. 


1 

5 >0 
S 

, 

MOTE: L0W.FREQUENCY RESPONSE DEPENDENT 

a 







B 



n 

m 



rr 


Tfi 




- 


- 

- 

- 


j- 


1 



- 




r: 

z: 

:z= 

- 

LO 

ADR 

ESI 

STP 

NCE(Rt)-4 


d 


- 


-- 

- 



q 



Eiit 

a 




- 






- 


16 

2 







i 


1 

P 




p 






: 



40 n 

=4 





-- 

-- 


3 

5 


- 



— 

-- 








1 










\ 10 100 IK 10K 100K 

FREQUENCY (f) - Hi 



OUTPUT POWER (Pfl) - W 





OUTPUT POWER (Pq) - W 

12SSIMWI1 


Fig. 9— Output power vs. frequency for 


Fig. 10— Total harmonic distortion with split 


Fig. 11 — Intermodulation distortion with 


HC2000H. 


power supply for HC2000H. 


split supply and 4-ohm load for 



Fig. 12— Characteristics of built-in load-line- 
limiting circuit for HC2000H. 


HC2000H. 



Fig. 13 — Gain linearity characteristics 
for HC2000H. 
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POWER HYBRID CIRCUITS 

HC2000H, HC2500 


1 



— 

— 

- 




■ 

1 



— 

— 

- 


% 

— 

1 









1 









■ 




1 





■ 




1 






CASE TEMPERATURE ITc)*25*C 
CURVES MUST BE DERATED LINEARL' 
WITH INCREASE IN TEMPERATURE) 

1 1 ^ 11 J 


— 





J 

] 






LOAD RESISTANCE (Ri_)*4 fl 
SUPPLY VOLTAGE (Vgl't 37.5 V 
MID-BAND DUTPUT POWER*25 W 


^ 20 


C'-. 


18 OR 09 COLLECTOH-TO-EMITTER VOLTAGE— V 

92CS-Z2I 

74 — Maximum operating area for 
HC2500. 


iiiiifiiiiiiilBIH 


0 10 20 30 40 30 60 TO 75 80 

TERMINAL DC SUPPLY VOLTAGE (Vs» — V 

92CS-2I080 

Fig. 15 — Output power as a function of sup- 
ply voltage, with various values of 
load resistance, for symmetrical sine- 
wave operation for HC2500. 

I ^°°|cASE TEMPERATURE ITr)* 




n 


























1 




S. V 
s 





E3 


Ja 


Fig. 16 — Typical open-loop voltage gain vs. 
frequency for HC2500. 
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Technical Data 
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TRIACS 


T2300, T2301, T2302, T2310, T2311, T2312 Series 


2.5-A Sensitive-Gate Silicon Triacs 

Mod. TO-5 and Mod. TO-5 with Heat Radiator Packages For AC Power Switching 


The RCA-T2300, T2301, T2302, T2310, 
T231 1 , T231 2 series triacs are gate-controlled 
full-wave silicon ac switches that are de- 
signed to switch from an off-state to an on- 
state for either polarity of applied voltage 
with positive or negative gate triggering 
voltages. 

The T2310, T231 1, and T2312 series are the 


same as the T2300, T2301, and T2302 series, 
respectively, but have factory-attached heat 
radiators and are intended for printed-circuit- 
board applications. 

The gate sensitivity of these triacs permits 
the use of economical transistorized control 
circuits and enhances their use in low-power 
phase-control and load-switching applications. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies 


^DROM 

Gate open, Tj=-40 to 100°C 
't(RMS) (® = 360°): 

Jq = 70°C (T2300 Series) 

T;^ = 25°C (T2310 Series) 

For other conditions 

'tsm = 

For one cycle of applied principal voltage, 
at current and temperature shown 
above forlT(RMS)- 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied 

principal voltage 

di/dt: 

'^DROM' 'gT 

t^ = 0.1 /us 

I^t [At Tq shown for l7(R|yiS)^ • 

t = 20 ms 

= 2.5 ms 

= 0.5 ms 

For other time values 

'gtm*- 

For 1 jus max 

Pgm- 

Peak (For 1 /us max., 

*GTM ^ ^ A (peak) 

'"g(AV)^ ^ 

Tc = 60°C^ 

Ta = 25°C 


3 mA Gate 

T2300F 

T2300A 

T2300B 

T2300D 

4 mA Gate 

T2301 F 

T2301A 

T2301B 

T2301D 

10 mA Gate 

T2302F 

T2302A 

T2302B 

T2302D 

3 mA Gate 

T2310F 

T2310A 

T2310B 

T2310D 

4 mA Gate 

T2311F 

T2311A 

T2311B 

T2311D 

10 mA Gate 

T2312F 

T2312A 

T2312B 

T2312D 


50 

100 

200 

400 


- 2.5 
.1.9 . 


See Figs. 2,3,4,5 - 


-25 

.21 . 


- See Figs. 6,7 - 


4.3 . 

. See Fig. 
1 « 


'stg 

Tc" ■ 

Tt": 


10 

— 0.15 

0.05 

-40 to 150 
-40 to 100 


During soldering for 10 s maximum 

at distance ^1/16 in. (1.58 mrrf) from seating plane _ 


A//US 


W 

W 

°C 


For either polarity of main terminal 2 voltage reference to main terminal 1. 

* For either polarity of gate voltage (Vq) with reference to main terminal 1. 

" For temperature measurement reference point, see Dimensional Outlines. 


Features: 

■ Very high gate sensitivity— 3, 4, and 10 mA 

■ di/dt capability— 100 A/ps 

■ Shorted-emitter, center-gate design 

■ Low switching losses 

■ Low on-state voltage at high current levels 

TERMINAL CONNECTIONS 



T2300 

T2301 

T2302 

Series 

Modified TO-5 
/See dimensional outline “F”.) 



T2310 

T2311 

T2312 

Series 


Mod. TO-5 with Heat Radiator 
(See dimensional outline "G".) 



9ajM392R3 


Fig. 1— Power dissipation vs. on-state current. 



92LS-I388ft5 


Fig. 2— Maximum allowable case temperature vs. 
on-state current. 
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TRIACS 


T2300, T2301, T2302, T2310, T2311, T2312 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 




LIMITS 


CHARACTERISTIC 

FOR ALL TYPES 
Except as Specified 

UNITS 






'drom^- 

Gate open, Tj=100°C, V0pQ[y| = Max. rated value 

H 


0.75 


iT=10 A(peak), Tc=250C 

_ 

1.7 

2.2 

V 

'hO^- (See Figs. 9 & W) 

Gate open, Initial principal current=150 mA (dc), 

V0=12 V, Tc=25°C 

(T2300, T2301 , T2310, T231 1 series) 


2 

5 

mA 

(T2302, T2312 series) 

- 

7 

15 

dv/dt (Comrriutating)^: 

''D~'^DROM' *T(RMS)^^ ^ commutating di/dt= 1-33 A/ms, 

gate unenergized, Tq^70°C 

0.5 



V//JS 

dv/dt (Off-state)^: 

''D^^DROM' exponential voltage rise, gate open, 

Tc= 9QOC (T2300, T2301 , T2310, T231 1 series) 

3 

5 


V/ps 

Tc-100°C (T2302, T2312 series) 

6 

10 

- 

'GT^*' (See Figs. 13 & 14) 

vq=12 V dc, R|_=30 n, Tq=250C 

Mode V|y|j2 V(3 

l~^ positive positive 

T2300, T2310 series 


1 

3 


T2301 , T231 1 series 

- 

1 

4 


T2302, T2312 series 

- 

3.5 

10 


II l~ negative negative 

T2300, T2310 series 


1 

3 


T2301, T2311 series 

- 

1 

4 


T2302, T2312 series 

_ 

3.5 

10 


l~ positive negative 

T2300, T2310 series 


2 

3 

mA 

T2301, T2311 series 

- 

2 

4 


T2302, T2312 series 

- 

7 

10 


II 1"^ negative positive 

T2300, T2310 series 


2 

3 


T2301, T2311 series 

- 

2 

4 


T2302, T2312 series 

- 

7 

10 


(See Fig. 15) 

V0=12 V dc, Ri_=30 n. Tc=25°C 


1 

2.2 

V 

^D^'^DROM' 3kn . Tq=100°C 

0.15 

- 

- 

V- 

''□"'^DROM' IgT^^Q A(peak), 

Tc=25°c" 


1.8 

2.5 

MS 

R0JC- 

Steady-state 

_ 

_ 

8.5 

°C/W 

^0JA: 

(T2300 Series) 

_ 

_ 

150 

(T2310 Series) 

- 

- 

30 



^For either polarity of main terminal 2 voltage with reference to main terminal 1. 

* For either polarity of gate voltage (Vq) with reference to main terminal 1. 



»2CS-I7S4»RI 


Fig. 3— Maximum allowable ambient temperature 
vs. on-state current for T2310, T231 1, 
T2312 series. 



Fig. 4— Maximum allowable heat-sink temperature 
vs. on-state current for T2300, T2301, 
T2302 series. 



Fig. 5— Maximum allowable ambient temperature 
I's. on-state current for T2302 series. 
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SURGE CURRENT DURATION — FULL CYCLES 


Fig. 6— Peak surge on -state current i/s. 
surge-current duration. 


543 











TRIACS 


T2300, T2301, T2302, T2310, T2311, T2312 Series 



Fig. 7— Peak surge on -state current and 
fusing curren t vs. time. 



INITIAL 




ii 
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§ 

I 

10 

0 

i 

1 

1 
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m 
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-40 -30 - 20 -10 0 10 20 30 


CASE TEMPERATURE (T{.(— »C »W.S-l»T«RI 

Fig. 10— DC holding current (positive or negative) 
vs. case temperature for T2302, 

T2312 series. 



Fig. 1 3— Gate-trigger current vs. case temperature 
for T2300, T2307. 



92LS-I982R3 


Fig. 8— On -state current vs. on -state voltage 
for all standard series. 



92CS-274S5 


Fig. 1 1— Gate-trigger voltage vs. gate-trigger current 
for T2300, 72301, T2310, T2311 series. 



Fig. 14— Gate-trigger current vs. case temperature 
for T2302, T23 12 series. 
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Fig. 9— DC holding current (positive or negative) 
vs. case temperature for T2300, T2301, 
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Fig. 12— Gate-trigger voltage gate-trigger current 
for T2302, T23 12 series. 


i * 

1 ^ 
> 

g 2 

s ' 
0 

PRINCIPAL OC VOLTAGE • 12 V 
LOAD* 30 fl. RESISTIVE 
TRIGGERING MOOES ALL 


III; 

1 

1;;; 

g 



iiii 

;;;; 

g 





g 

g 

g 

g 

g 



.... 

;;;; 

u 





g 

H 

g 

g 


g 

g 

g 

g 

i 

H 

m 

m 


iin 

iiii 

;h1 



g 

g 

g 

g 

g 

m 

s 

isa 

B 


m 




g 

- 


iiii 


H 

H 

m 

g 

H 



Hn 


- 

HjAir 

Err 

[?t 


m 

m 

g 

g 

m 


g 

g 

g 

g 

B 


;;ir 

as 

PI 

la 

n 

m 


s 

g 

g 

g 

1 


;;;; 

:? 

if 




m 



g 

s 

m 

mu 

s 

m 

g 

S-: 






g 

g 

g 

m 

m 

g 

1 

1 

m 

11 


ait 




g 

g 

m 

m 

g 

g 

g 


-40 -30 -20 -10 0 to 20 30 

CASE TEMPERATURE (Tc) - *C 

9TLS-IS79R2 
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TRIACS 


2.5- A Silicon Triacs 


T2303 (2N5754-2N5757), T2313 Series 

Features: 


Modified TO-5 and Modified TO-5 with Heat Radiator Packages 
For AC power Switching Applications 


The RCA-T2303 and T2313 series triacs 
are gate-controlled full-wave silicon ac 
switches that are designed to switch from 
an off-state to an on-state for either 
polarity of applied voltage with positive 
or negative gate-triggering voltages. 


The T2303 (2N5754-57) series types em- 
ploy a hermetic modified TO-5 package. 
The T231 3 series types employ a hermetic 
modified TO-5 with a factory-attached 
heat radiator package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For operation with sinusoidal supply voltage at frequencies up to SO/SO Hz and with n 


''DROM • 

Gate open, Tj = -65 to IOC 

't(RMS|‘» = 36000: 

• Tc = 70°C (T2303 series) , 
T^ = 25°C (T231 3 series) . 
For other conditions . . . . 


2N5755 2N5756 2N5757 

T2313B T2313D T2313)V1 


■ Gate sensitivity —25 mA 

■ di/dt capability —100 A/jl/s 

■ Shorted-emitter, center-gate design 

■ Low switching losses 

■ Low-on-state voltage at high current 
levels 

TERMINAL CONNECTIONS 
^6ATE 



*2CS-2TT26 

T2303 I2N5754-57) Series 

(See dimensional outline “F".) 


For one cycle of applied principal voltage, at current 
and temperature shown above for l 7 (pMs)' 

* 60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage 
di/dt: 

Vp = VqroM- 'gT “ 66 'r = 0-1 

I t (At Tq shown for l-p(p^g)]: 


t“0.5ms 

For other time values 


^GM= 

Peak (For 1 ixs max., Iqtm A (peak), (See Fig. 9) . 

***G(AV) - Tc “ 70°C 

Ta = 25°C 


During soldering for 1 0 s maximum at distance ^ 1/16 in. 
(1.58 mm) from seating plane 



CURRENT WAVEFORM SINUSOIDAL 
LOAD : RESISTIVE OR INDUCTIVE 
CONDUCTION ANGLE (•):S60* 

CASE TEMPERATURE (Tq) MEASURED 
AS SHOWN ON DIMENSIONAL OUTLINE 



HEAT 

MT2. RADIATOR 


O 

GATE-- O / 


2 

'-MOUNTING 

TABS 


•zcs-zrrzs 
T231 3 Series 


(See dimensional outline “G”.) 


5 FORCED-AIR COOLED, 400 TO 1000 FT/MIN.HEAT RADIATOR ATTACHED, 
f) TRIAC WITH HEAT RADIATOR 

TRIAC.no heat radiator, PRINTED-CIRCUIT BOARD MOUNTED. 




: CURRENT WAVEFORM^ SINUSOIDAL 
: LOAD: RESISTIVE OR INDUCTIVE L 
* CONDUCTION ANGLE (T 


FULL-CYCLE RMS ON-STATE CURRENT [ItIRMS)]-A ,jcs. 

'ig. 1 — Power dissipation I's. on -state current. 


: ron OCVKC SOLODVD 

- ON l/«*-T>«CIC COFNCN 
“ MtAT SINK. TCSPCR- 

- ATUNC MeASUNEO ON 


- FON oeviCE SOLOCNEO 
: ON i/IC >THKK COFfEII 

- HEAT SMK. TEMPEN' 

- ATURE MEASURED ON 


FULL-CYCLE RMS ON-STATE CURRENT [It(RMS)]-A s_,„, 

Fig. 4 — Maximum allowable heat-sink tem- 
perature vs. on -state current. 


FULL-CYCLE RMS ON-STATE CURRENT [It,hms)]— * «lS- ISBBR: 

, 2 — Maximum allowable case temperature 
vs. on -state current. 


SUPPLY FREQUENCY* 50/60 Hz 
LOAD: RESISTIVE , , 

RMS ON-STATE CURRENT [It(RMS)] ' 2 5Aj 
CASE TEMPERATURE (Tel* TO *C T~ 


GATE CONTROL MAY BE LOST DURING AND — 

IMMEDIATELY FOLLOWING SURGE CURRENT 

INTERVAL . 

OVERLOAD MAY NOT BE REPEATED UNTIL - 
JUNCTION TEMPERATURE HAS RETURNED TO 
STEADY -STATE RATED VALUE 


SURGE CURRENT DURATION — FULL CYCLES 

9ZCS-IS7JII 

. 5 — Peak surge on -state current its. surge- 
current duration. 


FULL-CYCLE RMS ON-STATE CURRENT [It(RMS)]— * 

92LS-2097R4 

Fig. 3 — Maximum allowable ambient tem- 
perature i/s. on -state current. 


lAT Tc shown FOR ItIRMSI 1 
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Fig. 6 - Peak surge on-state current and 
fusing current vs. time. 








TRIACS 

T2303 (2N5754-2N5757) T2313 Series 


ELECTRICAL CHARACTERISTICS, A fAfax/mam Ratings Unless Otherwise Specified and at Indicated Case Jemperatuve (TqJ 




LIMITS 



CHARACTERISTICS 

For All Types 
Except as Specified 

UNITS 


MIN. 

TYP. 

MAX. 


•dROM^; 





Gate open, Tj = 100°C, = Max. rated value 

— 

0.2 

0.75 

mA 

VtM^: (See Fig. 7) 





iT= 10 A(peak), Tc = 25°C 

- 

2.2 

2.6 

V 

i-p= 3.5 A (peak), Tc = 25°C 

- 

- 

1.8 


Iho^: (See Fig. 8) 

Gate open. Initial principal current = 150 mA (dc), vq = 12 V 





Tc = 25°C 

- 

6 

35 

mA 

= -65°C 

- 

20 

82* 

dv/dt (Commutating)^: 

Vq ■ V qroM' *T(RMS) " ^ commutating di/dt = 1 .33 A/ms, 





gate unenergized, Tq = 70°C 

0.5 

- 

- 

V/ps 

dv/dt (Off-State)^: 





Vq ~ ^DROM' exponential voltage rise, gate open, T(;j = 100°C: 

10 

100 

- 

V//is 

•gT^*: (See Fig. 10) 

VQ = 12 V dc, Rl = 30n, Tq = 25°C 
Mode Vmt2 '^G 





(■'■ positive positive 

- 

5 

25 


Ill” negative negative 

- 

5 

25 


1” positive negative 

- 

10 

40 


Ml"’' negative positive 

— 

10 

40 


VQ = 12 V dc, Rl = 30n, Tq = -65®C 




mA 

Mode V^/|j 2 Vq 





l"^ positive positive 

- 

30 

60* 


Ill” negative negative 

- 

30 

60* 


1” positive negative 

- 

40 

100* 


Ill'^ negative positive 

- 

40 

100* 


Vqt^*: (See Fig. 11) 





VQ = 12 V dc, Rl = 30n, Tq = 25°C 

- 

0.9 

2.2 


= -65®C 

- 

1.5 

3* 


VD = VqroM- Rl = 12512, Tq = 100°C 

0.2 

- 

- 

V 

igt= 





''D “ ^DROM' IqT “ V = 01 /^5, ij = 10 A (peak) Tq = 25°C 

- 

1.8 

2.5 

MS 

R^JC: 





Steady-State 

- 

- 

8.5 

°C/W 

R0JA- 

Steady-State T2303 Series 

_ 

_ 

150 

T2313 Series 

1 

= 1 

1 30 



* In accordance with JEDEC registration data format (JS-14, RDF-2- filed for the JEDEC (2N-Series) types. 

^ For either polarity of main terminal 2 voltage reference to main terminal 1. 

• For either polarity of gate voltage (Vq) with reference to main terminal 1. 
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TRIACS 


T2303 (2N5754-2N5757), T2313 Series 



O I .2 3 4 


POSITIVE OM NEGATIVE INSTANTANEOUS 
ON- STATE VOLTAGE I»t)-V 

92CS-ISTI5AI 


Fig. 7 — On-state current vs. on-state voltage. 



Fig. 8 — DC holding current (positive or 
negative) case temperature. 



limiting conditions for determination 
of permissible gate-trigger pulses. 



Fig. 10 — DC gate-trigger current vs. case tem- 


Fig. 11 — DC gate-trigger voltage vs. case tem- 


perature. 


perature. 
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TRIADS 


T2304, T2305 Series 

400-Hz, 0.5-A Sensitive-Gate Silicon Triacs 

For Control-Systems Application in Airborne and Ground-Support Type Equipment 


RCA T2304- and T2305-series triacs are gate-controlled 
full-wave silicon ac switches. They are designed to switch 
from an off-state to an on-state for either polarity of applied 
voltage with positive or negative gate triggering voltages. 

These triacs are intended for operation up to 400 Hz with 
resistive or inductive loads and nominal line voltages of 115 


and 208 V RMS sine wave and repetitive peak off-stage 
voltages of 200 V and 400 V. 

The high gate sensitivity of these triacs permits the use of 
economical transistorized or integrated control circuits and 
enhances their use in low-power phase control and load- 
switching applications. 


MAXIMUM RATINGS, Absoluie-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 400 Hz and with Resistive or Inductive Load. 


REPETITIVE PEAK OFF-STATE VOLTAGE:* 

Gate open, Tj = -50 to lOQoC 

RMS ON-STATE CURRENT (Conduction angle = 360O): 

Case temperature (T^) = 90®C 

Ambient temperature (T/\) = 25 °C. without heat sink 

For other conditions 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 
For one cycle of applied principal voltage, Tc = 90°C 

400 Hz (sinusoidal) 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) | 

For more than one cycle of applied principal voltage 
RATE-OF-CHANGE OF ON-STATE CURRENT: 

VdM = VdrOM. IGT = 60 m a, = 0. 1 jis 
FUSING CURRENT (for triac protection): 

Tj = -50to 100 C,t= 1.25 to 10 ms 




VdROM 

•T(RMS) 

'tsm 


di/dt 

I.2t 

•gtm 


T2304B T2304D 
T2305B T2305D 

200 4 00 V 

0.5 A 

0.4 A 

See Figs. 2 & 3 

50 A 

25 A 

21 A 

See Fig. 4 

100 A/fiS 

2 A^s 

I A 


GATE POWER DISSIPATION: 

PEAK (For 1 >is max., (See Fig. 10) 

AVERAGE (At Tc = 60°C) 

(At Ta = 25<>C, without heat sink) 

TEMPERATURE RANGE:^ 

Storage 

Operating (Case) 

LEADTEMPERATURE (During soldering): 

At distances > 1/16 in. (1.58 mm) from the case for 10 s max ,'\. 


Pgm 

PG(AV) 

PG(AV) 


Tl 


0 . 

0.05 


w 

w 

w 


-50 to 150 oc 

-50 to 100 OC 


225 OC 


* For either polarity of main terminal 2 voltage (VmT 2) reference to main terminal 1. 
■ For either polarity of gate voltage (Vq) with reference to main terminal 1. 

A For temperature measurement reference point, see Dimensional Outline. 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (Tq) Unless Otherwise Specified 


CHARACTERISTIC 


LIMITS 

1 

SYMBOL 

T2304 Series 

T2305 Series 


1^1 

199 

B!S9 


B!9 

im 

Peak Off-State Current:^ 





mm 

PH 



PII 

PH 

Gate open, Tj = 100®C, Vqrqm " 



Qi 



91 



Maximum On-State Voltage:i 




m 

wm 

H 

19 

Pi 

■ 


For ij “ 10 A (peak), Tc = 25®C 





19 



19 


9^1 

DC Holding Current: 4 





m 


■■■ 




Gate open. Initial principal current = 150 mA (DC), vq = 12 V, 




PP 





Tc=25°C 





H 

m 


15 

B 


For other case temperatures • - • 






IS. 8 8(9 



|^99|| 

Critical Rate-of-Riie of Commutation Voltage:4 


jmm 

■1 

■1 




hh 

■■ 

For VQ = VdroM, I(T(RMS) “ 0-5 A, commutating 









mi 

di/dt = 1.8 A/ms, gate unenergized, Tc = 90®C 


mi 

■ 

■ 

■ 

1 

4 

■ 


Critical Rate-pf-Risa of Off-Stage Voltage:4 









■■ 

For Vq - Vqpoi^, exponentail voltage rise, gate open. 








■■ 

Tq “ 100°C 


HHHH 

mu 




10 

100 



DC Gate-Trigger Currant:4 Mode 

VmT2 


mm 

■ 

■■ 




■ 

■i 

ForvQ- 12 V (DC). I* 

positive 



■ 




5 

H 

PI 

RL“3on m- 

negative 



■ 

Wm 



5 

m 


Tq = 25°C r 

positive 







10 


^m|m 


negative 







10 

■■ 


For other case temperatures . . . 







i8mn 

DC Gate-Trigger Voltage:4t 


■^9 

■■m 





HU 

^■n 


ForvQ= 12VIDC), Rl = 30UTc = 

25°C 


Vgt 


’ 

2.2 



2.2 


1 ForvD = VQROM.RL=125UTc=100®C 

0.15 



0.15 




Gate-Controltad Tum-On Time: 











(Delay Time + Rise Time) 











For VQ * Vqrom. 'gT = ’’’A, V = 

0.1 ps. 










1 iT=10A(peak),Tc = 25«>C(SeeFi9. 16) 




1.8 


2.5 

1.8 

2.5 


Thermal Resistance, Junction-to-CaM: 














^J-C 



8.5 



8.5 

°c/w 


4 For either polarity of main terminal 2 voltage (V(\/)j2) with reference to main terminal 1. 
t For either polarity of gate voltage (Vq) with reference to main terminal 1 . 


Features: 

■ High gate sensitivity, Iq-|- = 10/40 mA max. 

■ di/dt capability - 100 A/jus 

■ Commutating dv/dt capability 
characterized at 400 Hz 

■ Shorted- Emitter Design 


TERMINAL CONNECTIONS 



•2CS-ZTT2C 


Modified JEDEC TO-5 

(See dimensional outline “F.”) 



O 0.1 O.Z 0.3 0.4 0.9 


FULL CYCLE RMS ON-STATE CURRENT [1t(RMS|] ~A 

9ZC3- 17092 

Fig. 1— Power dissipation vs. on-state current. 



full CYCLE RMS ON-STATE CURRENT [ItIRMS)] 

92CS- 17093 


Fig. 2— Maximum allowable case temperature 
vs. on-state current. 
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TRIACS 


T2320, T2322, T2323, T2327 Series 


2.5-A Sensitive>Gate Silicon Triacs 


For AC Power Switching 

The RCA-T2320, T2322, T2323 and T2327, 
series triacs are gate- controlled full-wave 
silicon ac switches that are designed to 
switch from an off-state to an on-state 
for either polarity of applied voltage with 
positive or negative gate triggering voltages. 


The gate sensitivity of these triacs permits 
the use of economical transistorized or 
integrated circuit control circuits and en- 
hances their use In low-power phase-control 
and load-switching applications. 

All types in each series utilize the JEDEC-TO- 
202AB (RCA VERS ATAB) plastic package. 


Features: 

■ Very high gate sensitivity-3,5 and 10 mA 

■ di/dt capability— 100 A/jUs 

■ Shorted-emitter, center-gate design 

■ Low switching losses 

■ Low on-state voltage at high current levels 

■ Glass-passivated chip for stability 

■ Package and formed-lead options available 


TERMINAL CONNECTIONS 


MAXIMUM RATINGS, Abso/iyfe-Max/mt/rTj Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies Up to 50/60 Hz 
and with Resistive or Inductive Load 

3 mA Gate 
10 mA Gate 
25 mA Gate 
5 mA Gate 

'^DROM^ 

Gate open, Tj=-40to 100°C 

•t(RMS)«?= 360°): 

Tq = 70°C 

= 25°C 

For. other conditions 
I 


TSM- 

For one full cycle of applied principal 
voltage, at current and temperature 
shown above for lj(R|y/is): 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied 

principal voltage 

di/dt: 

" '^DROM' ‘gT = 

t^ = 0.1 jus (See Fig. 10) 

I^t (At Tq shown for lj(R|y|S)l (Half-sine wave): 

t = 20 ms 

= 2.5 ms 

0.5 ms 

For other time values 

'gtm*' 

For 1 n% max 

^GM- 

Peak (For 1 /us max., 

*GTM ^ ^ A(peak) 

**G(AV): 

Tq = 60°C 

T^ = 25°C 



' C 

Tt-: 

During soldering for 10 s maximum at distance 

^1/16 in. (1.58 mm) from seating plane 225 

A For either polarity of main terminal 2 voltage (V,y|-j-2) with reference to main terminal 1. 

• For either polarity of gate voltage (Vq) with reference to main terminal 1. 

■ For termperature measurement reference point, see Dimensional Outlines. 


T2320F 

T2322F 

T2323F 

T2327F 

T2320A 

T2322A 

T2323A 

T2327A 

T2320B T2320C 
T2322B T2322C 
T2323B T2323C 
T2327B T2327C 

T2320D 

T2322D 

T2323D 

T2327D 

T2320E 

T2322E 

T2323E 

T2327E 

50 

100 

200 300 

400 

500 V 



9 F, 


A 



OR 


A 




9R 


A 





A 




inn 



3): 


9 4 


A^s 



1 7 


A^s 



1 


9 


1 A 



10 


W 



0.1 


W 



0.05 


W 



-40 to 150 


°C 




-40 to 100 __ 


°c 





3 GATE 
] MT2 
] MTI 


JED EC TO-202AB 
(Type 1 Package) 

(See dimensional outline "P".) 




FULL-CYCLE RMS ON-STATE CURRENT 


[It(RMS)]— A 


Fig. 2 — Power dissipation as a function of on-state 
current. 
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TRIACS 


T2320, T2322, T2323, T2327 Series 


ELECTRICAL CHARACTERISTICS 


At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature <Tq) 




LIMITS 1 


CHARACTERISTIC 

FOR ALL TYPES 
Except as Specified 

UNITS 



Typ. 

Max. 


•drom^- 

Gate open, Tj = 100°C, Vqrqi^ = Max. rated value 

_ 

0.2 

0.75 

mA 

Vtm*: 

i-r = 10 A(peak), Tq = 25°C T2320, T2322, T2327 series 

■ 

1.7 


■ 

i-|-= 10A(peak),Tc = 25OC T2323 series 

B 

1.7 



'HO • 

Gate open, Initial principal current = 150 mA (dc), 
VQ = 12 V,Tc = 250C 

■ 

15 

30 

mA 

dv/dt (Commutating)^: 

''D "" ^droM' •t(RMS) = 2.5 A, commutating di/dt = 
1.33 A/ms, gate unenergized, Tq = 90°C 

■ 

■ 

■ 

V/^is 

dv/dt (Off-state)^: 

''D “ ^DROM' exponential voltage rise, gate open, 
Tc=100OC 

10 

100 

■ 


Igt**' (See Fig. 8) 

V[)= 12 Vdc, Rl = 30 n, Tc = 25°C 

Mode V(^j2 Vq 

positive positive 

T2320 series 


1 

3 


T2322 series 

- 

- 

10 


T2323 series 

- 

- 

25 


T2327 series 

- 

- 

5 


III” negative negative 

T2320 series 



3 


T2322 series 

- 

- 

10 


T2323 series 

- 

- 

25 


T2327 series 


- 

5 

mA 

1” positive negative 

T2320 series 



3 


T2322 series 

- 

. - 

10 


T2323 series 

- 

- 

40 


T2327 series 

- 

- 

S 


II l"*^ negative positive 

T2320 series 



3 


T2322 series 

- 

- 

10 


T2323 series 

- 

- 

40 


T2327 series 

- 

- 

5 


(See Fig. 9) 

VQ = 12 V dc, Rl = 30 n, Tc = 25°C 


1 

2.2 


''D = VdROM^ Rl = 125 a Tc = 100OC 

0.15 

- 

- 

V 

tgt- 

^DROM' lGT"60mA,tr = 0.1 fis. 
ij=10A(peak),Tc = 25OC 

. 

1.8 

2.5 

flS 

R0JC (Package Types 1. 1 1, 12, 3, 32) 

- 

_ 

8 


R0 j A (Package Types 1,11,12,3,32) 

- 

- 

80 

OC/W 

R0JL (Package Types 2, 21) 

- 

- 

50 

R0JA (Package Types 2, 21 ) 

- 

- 

100 



A For either polarity of main terminal 2 voltage reference to main terminal 1 . 

• For either polarity of gate voltage <Vq) with reference to main terminal 1 . 



9KS-29674 


Fig. 3 — Maximum allowable temperature as a 
a function of on-state current for 
T2320, T2322, and T2327. 



0 12 3 

FULL-CYCLE RMS ON-STATE CURRENT [iT(RMS)] — A 


92CS-29975 

Fig. 4 - Maximum allowable temperature as 
a function of on -state current 
for T2323. 



Fig. 5 - Peak surge on-state current as a function 
of surge-current duration. 



Fig. 6 — Peak surge on-state current and fusing 
current as a function of time. 
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I-STATE VOLTAGE (vt)- 


TRIACS 


T2320, T2322, T2323, T2327 Series 



^ PRINCtPAL OC VOLTAGE •12 V 
LOAD -30 0, RESISTIVE 
^ NORMALIZED TO THE 25 «C VALUE : 


- Z* MODE WOOES f 


PRINCIPAL DC VOLTAGE 
- LOAD* 30 a, RESISTIVE 
NORMALIZED TO THE Z 



-50 -25 0 25 50 75 100 

CASE TEMPERATURE (Tq)— »C 


-50 -25 0 25 50 

CASE TEMPERATURE (Tc)— 


Fig. 7 — On-state current as a function of on-state 
voltage. 


Fig. 8 - Gate-trigger current as a function of case 
temperature. 


Fig. 9 — Gate trigger voltage as a function of case 
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TRIACS 


T2500 Series 


6-A Silicon Triacs 

Three-Lead Plastic Types for Power-Control and Power-Switching Applications 


Types T2500B and T2500D* are gate-controlled full-wave 
silicon triacs utilizing a plastic case with three leads to 
facilitate mounting on printed-circuit boards. They are 
intended for the control of ac loads in such applications as 
motor controls, heating controls, relay replacement, solenoid 
drivers, static switching, and power-switching systems. 

These devices are designed to switch from an off-state to an 
on-state for either polarity of applied voltage with positive or 


negative gate triggering voltages. They have an on-state cur- 
rent rating of 6 amperes at a Tq of 80°C and repetitive off- 
state voltage ratings of 200 volts aixl 400 volts, respectively. 

These triacs employ the plastic JEDEC TO-220- 
AB package. 


•Formerly RCA Dev. Nos. TA8504 and TA8505. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operatiof} with Sinusoidal Supply Voltage at Frequencies up fo 50/60 Hz and with Resistive or Inductive Load. 

REPETITIVE PEAK OFF-STATE VOLTAGE:* T2SOOB T25000 

Gateopen, Tj = -66 to 100°C VqrqM 200 400 

RMS ON-STATE CURRENT (Conduction angle = 360°l 

case temperature IT(RMS) 


Tc = 80 C 

For other conditions 

PEAK SURGE (NON REPETITIVE) ON STATE CURRENT: 

For one cycle of applied principal voltage, Tg “ 80*^C 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied pnnciptal voltage 

RATE OF CHANGE OF ON-STATE CURRENT: 

VdM = VdroM, I.GT = 200 mA, tr - 0.1 ms 

FUSING CURRENT (for Triac Protection): 

Tc = -65 to 100°C, t - 1.25 to 10 ms 

PEAK GATE-TRIGGER CURRENT:" 

For 10 MS max; see Fig. 10 

GATE POWER DISSIPATION: 

Peak (For 1 ms max., Igxiyi <4 A; see Fig. 6i 

AVERAGE 

TEMPERATURE RANGE:* 

Storage 

Operating (Case) 

TERMINAL TEMPERATURE (During soldering); 

For 10 s max. (terminals and case) 

• For either polarity of main terminal 2 voltage (V(yii-2) with reference to main terminal 1 . 
■ For either polarity of gate voltage (Vq) with reference to main terminal 1. 
a For temperature measurement reference point, see Dimensional Outline. 


6 

— See Fig. 2 — 


•tsm 

60 

50 

— See Fig. 3 — 

di/dt 70 


•gtm 4 

PGM 

PG(AV) 0.2 

Tj,g 66 to 150 

Tc -65 to 100 

Tt 225 


V 


A 


A 

A 


A/ms 

a2. 

A 

W 

W 

°C 

°C 

°C 



RMS ON-STATE CURRENT [Itcrms^-* 

9ZCS-Z096I 


Fig. 2— Allowable case temperature 
vs. on-state current. 
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SURGE CURRENT OURATION-FULL CYCLES 9ZCS-Z0S6Z 


Fig. 3— Peak surge on-state current 
vs. surge-current duration. 


Features: 

■ 60-A Peak Surge Full-Cycle Current Ratings 

■ Shorted-Emitter, Center-Gate Design 

■ Package Design Facilitates Mounting on a Printed-Circuit Board 

■ Low Switching Losses 

■ Low Thermal Resistance 


TERMINAL CONNECTIONS 


MT2 

(FLANGE) 


MTI 



- GATE 


»2CS-ZTTIi 


BOTTOM VIEW 
JEDEC TO-220AB 
(See dimensionai outline “S’’.) 



0 2 4 6 6 10 12 14 


full-cycle RMS ON-STATE CURRENT [^It(RMS)]-* 

92CS- 20960 

Fig. ! -Power dissipation vs. on -state current. 



POSITIVE OR NEGATIVE ftSTANTANEOUS ON-STATE VOLTAGE (Vfl-V 

92CS’tS02lftl 


Fig. 4— On-state current vs. on-state 
voltage. 



Fig. 5— DC holding current for either 
direction of on-state current 
vs. case temperature. 



POSITIVE OR NEGATIVE DC GATE-TRIGGER CURRENT 

92SS-3785R2 


Fig. 6— Gate-pulse characteristics for all 
triggering modes. 



92SS-390MI 

Fig. 7— DC gate-trigger current (for l"^ 
and lll~ triggering modes) vs. 
case temperature. 


553 






TRIACS 


T2500 Series 


ELECTRICAL CHARACTERISTICS at Maximum Ratings unlass otherwise specified, and at 
indicated Case Temperature (Tc) 


CHARACTERISTIC 

■ 

1 LIMITS 

UNITS 


1 T2600D 

Ml 


ICH3 

inn 

ins 

Mi 

Peak Off-State Current:* 

Gate Open, VoROM ~ rated value 

AtTj. lOO^C 

*DR0M 



2 

a 

0.1 

2 

mA 

Maximum On-State Voltage:* 

Fori-i--30A(peak)»dTc- 25 ^C 

VTM 

- 

1.7 

2 

- 

1.7 

2 

B 

DC Holding Current:* 

Gate Open 

Initial principal current » 150 mA (dc) 

AtTc- 25 °C 

'ho 

1 


1 

1 



mA 



HIHBM 

Critical Rate of Rise of Commutation Voltage:*^ 

For VQ “ VoROM. IT(RMS) = 6 A, Commutating 
di/dt = 3.2 A/ms. and gate unenergized 
At Tc = 80°C 

dv/dt 

— 

4 

10 

1 

1 


1 

V/mS 

Critical Rate of Rise of Off-State Voltage:* 

For VQ - Vqpom exponential voltage rise, and gate open 

AtTc- lOO^t 

For other case temperatures 

■ 

H 


1 

33 


1 

1 

OC Gate-Trigger Current:*^ 

ForvQ = 12V (dc),RL = 12n 
Tq a 25^, and specified triggering mode: 

I*** Mode (VmT 2 positive, Vq positive) 

JB~ Mode (Vmt 2 negative, Vq negative) 

I” Mode (VmT 2 positive, Vq negative) 

HI'*' Mode (VmT 2 negative, Vq positive) 

For other case temperatures 

'gt 

1 

wm 


1 



mA 

DC Gate-Trigger Voltage:*^ 

ForvQ = 12 V (dc) and R|_ = 12 T2 
AtTc= 25<?C 

■ 

1 







Fnr nther temperAtiire^ 

For Vq - Vqpquh and R|_ - 125 H 
AtTc- 


1 

1 

■ 


Gate-Controlled Turn-On Time (Delay Time Rise Time): 

For VQ = VoROiiii. Iqt “ f60 niA, rise 
time = 0.1 /us, and if = 10 A (peak) 

AtTc = 250c 

1 

1 

1.6 



1.6 

1 

1 


Thermal Resistance: 

Junction-to-Case 

R0JC 

■ 

■ 

■ 

■ 

■ 

■ 

OC/W 

Junction-to-Ambient 

R0JA 

B 

B 

1^ 

B 

B 

1^ 

E3QI 



*For either polwity of main terminai 2 voitage (V|y|i' 2 ) with reference to main terminal 1. 

^For either polarity of gate voltage (Vq) with reference to main terminal 1. 

Variants of these devices having dv/dt characteristics selected specifically for inductive loads are available on 
special order; for additional information, contact your RCA Representative or your RCA Distributor. 



Fig. 8— DC gate-trigger current (for /" 
and I/I'*' triggering modes) ys. 
temperature. 




■ 
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0 
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CASE TCIMPERATURE (Tg) — *C 

•2SS-SMRI 


Fig. 9— DC gate-trigger voltage vs. 
case temperature. 



Fig. 10— Critical rate of rise of off -state 


voltage vs. case temperature. 
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Fig. 11— Typical turn-on time vs. 


gate-trigger current. 
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TRIADS 


T2700, T2710 Series 


6-A Silicon Triacs 

For Power-Control and Power-Switching Applications 


RCA T2700- and T2710-series devices 
are gate-controlled full-wave silicon 
triacs. They are Intended for the control 
of ac loads in applications such as heat- 
ing controls, motor controls, light dim- 
mers, and power switching systems. 

These triacs are designed to switch from 
an off-state to an on-state condition for 
either polarity of applied voltage with 
positive or negative triggering voltages 
to the gate. 


T2700B and T2700D are hermetically 
sealed types having an on-state current 
rating of 6 amperes at a case tempera- 
ture of +75® C and repetitive off-state 
voltage ratings of 200 volts and 400 volts, 
respectively. 

The T2700 series types employ the her- 
metic JEDECTO-66 package. TheT2710 
series employ the hermetic T 0-66 with a 
factory attached heat-radiator package. 


MAXIMUM RATINGS. Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies of 50/60 Hz, and with Resistive or Inductive Load 


REPETITIVE PEAK OFF-STATE VOLTAGE* 

Gate Open. 

Vdrom^ 

T2700B 

T2710B 

T2700D 

T2710D 


For Tj = -65 to 100“ 

RMS ON-STATE CURRENT. 

*t(rms)- 

'tSM: 

200 

400 

V 

For case temperature (TC) of +75® C and a conduction angle of 360* 
For ambient temperature (Ta) up to +100®C and a conduction 
angle of 360® 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT 

For one cycle of applied principal voltage, Tr = 75® C 

6 

6 

See Fig. 3. 

A 

60Hz (sinusoidal) 


100 

100 

A 

50HZ (sinusoidal) 

For more than one full cycle of applied voltage 

RATE OF CHANGE OF ON-STATE CURRENT: 

'^DM = '^DROM *GT ~ 200mA, tr = 0>s di/dt 

FUSING CURRENT (lor triac protecUon) 

|2t 

85 

85 

See Fig. 4. 
100 

A 

A/ s 

Tj = -65 to 100®C, t = 1.25 to 10 ms 

PEAK GATE-TRIGGER CURRENT ■ 

*GTM- 

50 

50 

A^s 

For 1 fxs max 

GATE POWER DISSIPATION: ■ 

Pgm 

4 

4 

A 

Peak For 1 Ms max. and Iqtm^^ A (peak) 

16 

16 

W 

Average 

TEMPERATURE RANGE + 

^G(AVj 

.02 

0.2 

W 

Storage 



-65 to +150 

®C 

Operating (case) j 

• For either polarity of main terminal 2 voltage (V|^t 2) reference to main terminal 1. 

•For either polarity of gate Voltage (Vqj) with reference to main terminal 1. 

• For information on the reference point of temperature measurement, see Dimensional Outline. 

-65 to +100 

®C 


Features: 

■ Shorted-emitter construction . . . 
contains an internally diffused resistor 
between gate and Main Terminal 1 

■ Center gate construction . . . provides 
rapid uniform gate-current spreading 
for faster turn-on with substantially 
reduced heating effects 


TERMINAL CONNECTIONS 



MTI 



JEDEC TO-66 With Heat Radiator 
(See dimensional outline “O”.) 



Fig. 1— Power dissipation vs. on-state 
curren t. 



92LS*.53rR3 

Fig. 2— Allowable case temperature vs. 
on-state current. 




Fig. 3— Maximum allowable ambient a n , 

^ Fig. 4-Peak surge on-state current 

temperature vs. on-state ^ ^ * 

^ vs. surge-current duration, 

curren t. 
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TRIACS 


T2700, T2710 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (Tq) Unless Otherwise Specified 




LIMITS ' 


1 CHARACTERISTIC 

SYMBOL 

T2700B 1 


CO 

o 

T2700D 

T2710D 

UNITS 



Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


jPeak Off-State Current:* 

Gate Open 

At Tj ■ + 100 °C and VopQjy| =• Max. rated value 

'drom 

- 

0.1 

4 

- 

0.1 

1.2 

- 

0.2 

4 

- 

0.2 

1.2 

mA 

Maximum On-State Voltage:* 

For i j = 30A (peak) and Tq = +25 °C 

''TM 


1.8 

2.25 


1.8 

2.25 


1.8 

2.25 


1.8 

2.25 

V 







DC Holding Current:* 

Gate Open 

Initial principal current = 150mA (DC) 

AtTp = +25°C 

•ho 


15 

30 


15 

30 

r 


15 

30 


15 

30 

mA 




.. c 










1 Ig. u. 







Critical Rate of Rise of Commutation Voltage:** 

For Vq » Vqpom* 't(rms) *6^ commutating 
di/dt » 3.2 A/ms, and gate unenergized 
At Tp«+750C 

dv/dt 

3 

10 





3 

10 





VMS 










't(fms) '*‘a specified by 

curve A of Fig. 3 




3 

10 





3 

10 


•t(rms)2nd specified by 

curve B of Fig. 3 





4 

12 





4 

12 



Critical Rate of Rise of Off-State Voltage:* 

For Vq » VQpQiyj, exponential voltage rise, and gate open 
AtTc- + 100°C 

dv/dt 

30 

150 

- 

30 

150 

- 

20 

100 


20 

100 

- 

V/ms 

DC Gate-Trigger Current:*^ 

For Vq= 12 volts (DC), Ri_ = l2i) 

Tq » +25°C, and specified triggering mode; 

1+ Mode; positive Vuto, positive Vpt 

'GT 


15 

25 


15 

25 


15 

25 


15 

25 


^ M 1 Z* “ ul 

Ill- Mode; negative Vut?. negative Vp,r 


15 

25 


15 

25 


15 

25 


15 

25 








mA 

I-Mode; positive V|y|-C 2 , negative Vqj 



25 

40 

_ 

25 

40 

_ 

25 

40 

_ 

25 

40 

111+ Mode: negative V|y|j 2 » positive Vqj 



25 

40 


25 

40 

Pio 

_ 

25 

40 


25 

40 


Fnr nthpr tPfnnpfAtiirp^ 




Q P 



1 Ul UUIvl UdOC Ivill pvl OlUl • «••••••••••••••••••••• 





DC Gate-Trigger Voltage:* t 
For Vq - 12 volts (DC) and R|_ » 12 U 
At Tp-+25°C 



1 

2.2 


1 

2.2 

See Fi 


1 

2.2 


1 

2.2 


For other temppr^tiirp^ 

Vgt 





g.10 

0.2 




V 

For Vq ■ Vqpqi^i and R|_ ■ 125 Q 
AtTQ- + 100OC 

0.2 



0.2 




0.2 















Gate-Controlled Turn-On Time: 

(Delay Time + Rise Time) 

For Vq ■ '^Qpomi and Iqj ■ 80mA, 
0.1 MS rise time, and ij - 10 A (peak) 
AtTc-+25°C 


- 

2.2 

- 

- 

2.2 


- 

2.2 

- 

- 

2.2 

- 

MS 

Thermal Resistance: 

Junction-to-Case (Steady-State) 




4 






4 





liinrtinn.fivPacp ^Tranciont\ 

^J-C 






(aa Pi 

11 







»c/w 

Junction-to-Ambient 

^J-A 


- 


^ 1 . . 
SeeFip. V 1 - 

- 

- 

SeeFis. 3 . 





Ll_ 




1 










*F(h either polarity of main terminal 2 voltage (V||j2) with reference to main terminal 1. 
tFor either polarity of gate voltage (Vqj) with reference to main terminal 1. 
iVariants of these devtces having dv/dt characteii sties selected specifically for 
inductive loads are available on special order; for additional information, contact 
your RCA Representative or your RCA Distributor. 
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TRIACS 


T2700, T2710 Series 



Fig. 5— On-state current i/s. on-state 
voltage. 



Fig. 8— DC gate-trigger current (for 1'^ 
and lll~ triggering modes) 

I's. case temperature. 



-75 -50 -25 O 25 

CASE TEMPERATURE (T(.) — *C 

92LS‘2«3Rl 


Fig. 6— DC holding current for either 
direction of on-state current 
i/s. case temperature. 



»2S$- JTM 

Fig. 9— DC gate-trigger current (for l~ 
and lir^ triggering modes) w's. 
case temperature. 



Fig. 7— Gate-pulse characteristics for 
all triggering modes. 



Fig. 10— DC gate-trigger voltage vs. 
case temperature. 



Fig. 1 1— Transient therms^ resistance 
(junction-to-case time). 



92LS-IS4M* 

Fig. 12— Typical turn-on time vs. 
gate-trigger current. 
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TRIADS 


T2800, T2801, T2802 Series 


6-A and 8-A Silicon Tiiacs 

Three-Lead Plastic Types for 

Power-Control and Power-Switching Applications 

Features: 

■ 100- A peak surge full-cycle current 
ratings 

m Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Package design facilitates mounting 
on a printed-circuit board 


MTI 



BOTTOM VIEW / 

GATE 


92CS-277I8 


BOTTOM VIEW 
JEDEC TO-220AB 
(See dimensional outline “S”.) 


These RCA triacs are gate-controlled full-wave silicon switches 
utilizing a plastic case with three leads to facilitate mounting on 
prin'ted-circuit boards. They are intended for the control of ac 
loads in such applications as motor controls, light dimmers, 
heating controls, and power-switching systems. 

These devices are designed to switch from an off-state to an 
on-state for either polarity of applied voltage with positive 
or negative gate triggering voltages. 


The T2801 and T2802 series triacs are characterized for I'*', III” 
gate triggering modes only and should suit a wide range of 
applications that employ diac or anode on/off triggering. 

All series employ the plastic JEDEC TO-220AB package. 
The plastic package design provides not only ease of 
mounting but also low thermal impedance, which allows 
operation at high case temperatures and permits reduced 
heat-sink size. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal-Supply Voltage at Frequencies up to 50/60 Hz and with Resistive or inductive Load. 

T2800F T2800A T2800B T2800C T28000 T2800E T2800M — 

T2801F T2801A T2801B T2801C T2801D T2801E T2801M - 

T2802F T2802A T2802B T2802C T2802O T2802E T2802M T2802S 

VoROM* 

GateOpen, Tj = -65to100»C 50 100 200 300 400 500 600 700 V 


(Conduction angle = 360° ): 

Tc = 80° C (T2800. T2802 series) 8 

= 80° C (T2801 series only) — ^ 6 

For other conditions See Fig. 4 — 

Itsm 

For one cycle of applied principal voltage 
60 Hz (sinusoidal). Tc = 80° C 

(T2800, T2802 series) 100 

50 Hz (sinusoidal). Tc = 80° C 

(T2800, T2802 series) 85 

60 Hz (sinusoidal).Tc = 80°C 

(T2801 series only) 80 

50 Hz (sinusoidal). Tc = 80° C 

(T2801 series only) 65 

For more than one cycle of applied 

principal voltage See Figs. 5,6 

di/dt 

Vo = VoROM. Igt = 200 mA. t, = 0.1 70 

l*t 

At Tc shown for It«rmsi 
t = 20 ms 

T2800. T2802 55 

T2801 35 

= 2.5 ms 

T2800, T2802 28 - 

T2801 18 

= 0.5 ms 

T2800, T2802 16 

T2801 10 

IcTMt 

For 1 f/s max. See Fig. 11 4 

Pgm 

Peak (for 1 fjs max., Igtm < 4 A, See Fig. 11 . . 16 

Pqiavi ■ 0-35 

T„at 65 to 150- 

Tct 65 to 100- 

Tt (During soldering): 

For 10 s max, (ter minals and case) 225 


•For either polarity of main terminal 2 voltage (Vmts) with reference to main terminal 1. 
fFor either polarity of gate voltage (Vq) with reference to main terminal 1. 

JFor temperature measurement reference point, see Dimensional Outline. 


A 

A 


A 


A 

A 

A 


A/ps 


A®8 

A»s 

A*s 

A*s 

A*s 

A*s 

A 

W 

W 

°C 

°C 

°C 
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TRIACS 


T2800, T2801, T2802 Series 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise SpecHied, and at Indicated Temperature 




Limits 




For All Types 


CHARACTERISTICS 


Exce 

>t as Specified 



Symbol 

Min. 

Typ. 

Max. 

Units 

Peak Off-State Current:* 






Gate open, Tj = 100° C. Vdrom = Max. rated value 

loROM 

— 

0.1 

2 

mA 

Maximum On-State Voltage:* (See Figs. 9,10) 






For it = 30 A (peak), Tc = 25° C (T2800, T2802 series) 

Vtm 

— 

1.7 

2 

V 

(T2801 series) 


— 

2 

3 


DC Holding Current:* 






Gate open. Initial principal current = 150 mA (dc) 
Vd = 1 2 V. Tc = 25° C. T2800 series 



15 

30 


T2801 series 

Iho 

— 

100 

— 

mA 

T2802 series 


— 

20 

60 


For other case temperatures 


See Figs. 7, 8 


Critical Rate-of-Rise of Commutation Voltage’t 






For Vd = Vdrom, Itirmsi = 8 A, commutating di/dt = 4.3 A/ms, 
gate unenergized, Tc = 80° C (T2800, T2802 series) 

For Vd = Vdrom. Itirmsi = 6 A, commutating di/dt = 3.2 A/ms, 

dv/dt 

4 

10 

- 

V/^s 

gate unenergized. Tc = 80° C (T2801 series) 


2 

10 

— 


Critical Rate-of-Rise of Off-State Voltage:* 






For Vd = Vdrom, exponential voltage rise, gate open. Tc = 100° C 






T2800B. T2802B 


100 

300 

— 


T2800C. T2802C 

dv/dt 

85 

275 

— 

\//ps 

T2800D, T2802D 

75 

250 

— 

T2800E. T2802E 


65 

225 

— 


T2800M, T2802M 


60 

200 

— 


T2801B 


50 

300 



T2801C 

dv/dt 

40 

275 


\J/ps 

T2801D 


30 

250 

— 


T2801E 


20 

225 

— 


DC Gate-Trigger Current'^ 

For Vd = 12 V (dc).Rt = 12 D.Tc = 25°C 
Mode Vmt 2 Vg 






r positive positive T2800 series 

1 

— 

10 

25 


T2801 series 


— 

25 

80 


T2802 series 

Igt 

— 

25 

50 

mA 

lir negative negative T2800 series 


— 

15 

25 


T2801 series 


— 

25 

80 


T2802 series 


— 

25 

50 


r positive negative T2800 series only 


— 

20 

60 


III* negative positive T2800 series only 


— 

30 

60 


For other case temperatures 


See 

Figs. 11. 12. 13 


DC Gate-Trigger Voltage:*^ 






For Vd = 12 V (dc), Rl = 12D. Tc = 25°C 






T2800, T2802 series 

Vgt 



1.25 

2,5 

V 

T2801 series 


— 

1.5 

4 


For other case temperatures 


See 

Figs. 14, 15. 16 


For Vd — Vdrom, Rl ~ 125D, Tc = 100°C 


0.2 

— 

— 


Gate-Controlled Turn-On Time: 






For Vd — Vdrom, Igt — 80 mA, t, ~ 0.1 pS 

iy = 10 A (peak), Tc = 25°C (T2800, T2802 series) 


_ 

1.6 

2.5 

ps 

(T2801 series) 

Igl 

— 

2.2 

— 

Thermal Resistance: 






Junction-to-Case 

Rffjc 

— 

— 

2.2 

°C/W 

Junction-to-Ambient 


— 

- 

60 



*For either polarity of main terminal 2 voltage (Vmt 2 ) with reference to main terminal 1. 

4:For either polarity of gate voltage (Vg) with refrence to main terminal 1. 

fVariants of these devices having dv/dt characteristics selected specifically for inductive leads are available on special 
order: for additional information, contact your RCA Representative or your RCA Distributor. 


* I QUADRANT 



Fig. 1 - Principal voltage-current characteristics. 


CURRENT waveform: SINUSOIDAL 
LOAD; RESISTIVE OR INDUCTIVE 
CONDUCTION angle: 360* 

CASE temperature: MEASURED AS 
SHOWN ON DIMENSIONAL OUTLINE 



RMS ON-STATE CURRENT 


[*T(RMS)j”* 


Fig. 2 - Maximum allowable case temperature vs. 
on-state current. 



Fig. 3 - Power dissipation vs. on-state current for 
T2800, T2802 series. 



FULL- CYCLE RMS ON-STATE C UR R E N T |It(rms)] ~ A 

92CS-2«e46 

Fig. 4 - Power dissipation vs. on-state current for 
T2801 series. 
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TRIACS 

T2800, T2801, T2802 Series 


SUPPLY FREQUENCY : 50/60 Hi SINE WAVE 
LOAD'. RESISTIVE 

CASE TEMPERATURE (Tc)*80*C 
, RMS ON-STATE CURRENT riTfRMSfl'OA 


T rtT(RMS r|*8* 


GATE CONTROL MAY BE LOST 
DURING AND IMMEDIATELY 
FOLLOWING SURGE CURRENT 

interval. 

OVERLOAD MAY NOT BE RE- 
PEATED UNTIL JUNCTION 
7 TEMPERATURE HAS RETURNED 
/ TO STEADY -STATE 


Hi> 

1 






u 

; 

II 

: 








r 












II 




■ 







T 

_ 



_ 

[. 






_ 

_ 


1 


SURGE CURRENT DURATION-FULL CYCLES 


Fig. 5 - Peak surge on-state current vs. surge current duration 
for T2800, T2802 series. 


SUPPLY frequency: 50/60 Hj SINE WAVE 
load: RESISTIVE 

CASE TEMPERATURE (Tc) * BO*C 

RMS ON-STATE CURRENT CIt(RMSi3^ 6A 


GATE CONTROL MAY BE LOST 
~ DURING AND IMMEDIATELY 
FOLLOWING SURGE CURRENT 
INTERVAL 


SURGE CURRENT DURATION-FULL CYCLES 


I INTIAL ON -STATE CURRENT (ly) 



CASE TEMPERATURE (Tj.) — «C 


Fig. 6 - Peak surge on-state current vs. surge current duration Fig. 7 - DC hotding current vs. case temperature for T2800, 
for T2801 series. T2802. 









liiinnHIinillHIiilill 

iliiilii 


Ijiiliilj jgl 


ipnilil lilHIflHliilllui 




POSITIVE OR NEGATIVE INSTANTANEOUS ON-STATE VOLTAGE (vt)-’ 


INSTANTANEOUS ON-STATE VOLTAGE . **'*-"*** 


Fig. 8 - DC holding current vs. case temperature for T2801 
series. 


Fig. 9 - On-state current vs. on-state voltage for T2800, T2802 Fig. 10 - On-state current vs. on-state voltage for T2801 series. 



CASE TEMPERATURE {T£;)-*C 


Fig. 11 - DC gate-trigger current (for 1* and III' triggering 

rnodes) vs. case temperature for T2800, T2802 series. 


CASE TEMPERATURE (Tg) - *C 92CS-24B44 


Fig. 12 - DC gate-trigger current {for 1* and III' triggering 
modes) vs. case temperature for T2801 series. 


CASE TEMPERATURE (Tq)— »C S^S-54126 

Fig. 13 - DC gate-trigger current {for 1' and III* triggering 

modes) vs. case temperature for T2800, T2802 series. 


( PRINCIPAL DC VOLTAGE «I2V 
LOAD *12 A, RESISTIVE 
TRIGGERING MODES : ALL 












TRIADS 


T2800, T2801, T2802 Series 



Fig. 17 - Turn-on time vs. gate-trigger current for T2800, T2802 
series. 



Fig. 18 - Typical critical rate-of-rise of off-state voltage vs. case 
temperature for all series. 


«2 

-AAA^ 


R3 
f-AVv- 




lf 

Cf 


I LOAD I 


Cli 


Cz± 


SNUBBER NETWORK FOR INDUCTIVE 

LOADS OR WHEN COMMUTATING VOLTAGE 
(dv/dt) CHARACTERISTIC IS EXCEEDED. 


92CS-34I22 


AC Input 


120 V 

240 V 

240 V 

Voltage 


60 Hz 

60 Hz 

50 Hz 

Cl 


0.1 pF 

0.1 pF 

0.1 pF 



200 V 

400 V 

400 V 

C 2 


0.1 pF 

0.1 pF 

0.1 pF 



100 V 

100 V 

100 V 

Ri 


100 kn 

200 kQ 

250 kQ 



1/2 W 

1/2 W 

1/2 W 



1/2 W 

1 W 

1 W 

R 2 


2.2 kn 

3.3 kQ 

3.3 kQ 



1/2 W 

1/2 W 

1/2 W 

Rs 


15 kQ 

15 kQ 

15 kQ 



1/2 W 

1/2 W 

1/2 W 

SNUBBER 

NETWORK 

Cs 

0.068 pF 

0.1 pF 

0.1 pF 

For 6 A and 8 A 


200 V 

400 V 

400 V 

(RMS) IN- 
DUCTIVE 

Rs 

1.2 kO 

1 kQ 

1 kQ 

LOAD 

1 

1/2 W 

1/2 W 

1/2 W 

RFI 

Cf* 

0.1 pF 

0.1 pF 

0.1 pF 



200 V 

400 V 

400 V 

FILTER 

Lf* 

100 pF\ 

200 pH 

200 pH 



T2800B 

T2800D 

T2800D 



T2800C 

T2801D 

T2801D 

RCA TRIAC 


T2801B I 

T2801E 

T2801E 


T2801C 

T2802B 

T2802C 

T2802D 

T2802D 



•Typical values for Lamp dimming circuits. 

Fig. 19 - Typical phase-control circuit for lamp dimming, heat 


control, and universal-motor speed control. 
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TRIACS 


BTA20 (T2800) Series 


6-A Silicon Triacs 

Three-Lead Plastic Types for 

Power-Control and Power-Switching Applications 


The RCA BTA20-series triacs are gate- 
controlled full-wave silicon switches 
utilizing a plastic case with three leads to 
facilitate mounting on printed-circuit 
boards. They are intended for the control of 
ac loads in such applications as motor 
controls, light dimmers, heating controls, 
and power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 
of applied voltage with positive or negative 
gate-triggering voltages. They have an on- 
state current rating of 6 amperes at a Tq of 


80° C and repetitive off-state voltage ratings 
of 300, 400, and 500 volts. 

These devices are characterized for I+, 111“ 
gate-triggering modes only and should suit 
a wide range of applications that employ 
diac or anode on/off triggering. 

All these types are supplied in the JEDEC 
TO-220AB VERSAWATT plastic package. 
The plastic package design provides not 
only ease of mounting but also low thermal 
impedance, which allows operation at high 
case temperatures and permits reduced 
heat-sink size. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with 
Resistive or Inductive Load. 


Vdrom*> Gste open, Tj=-65 to 100°C 

•T(RMS). Tc=80'»C, ^360*’ 

For other conditions 

'TSM 

For one cycle of applied principal voltage 

60 Hz (sinusoidal), Tq=80°C 

50 Hz (sinusoidal), Tq=80°C 

For more than one cycle of applied 
principal voltage 

di/dt 

Vd=VdR0M. IqT=200 mA, tr=0.1 f/s 

|2t (See Fig. 10) 

t=20 ms 

t=16.67 ms 

t=2.5 ms 

t=0.5 ms 

igtm" 

For 1 fjs max.. See Fig. 5 

PqM 1 us max., IqtM ^ 4 A, See Fig. 5 

PQ(AV) 

Tstg^ 

Tc* 

Tj (During Soldering): 

For 10 s max. (terminals and case) 


BTA20C BTA20D 

300 400 

6 

See Fig. 3 


_ 80 A 

75 A 

.See Fig. 4 - 

_ 70 A///S 

40 a2s 

_ 38 a2s 

_ 20 A2S 

11 a2s 


4 A 

16 W 

_ 0.35 W 

-65 to 150 °C 

-65 to 100 °C 

— 225 °C 


BTA20E 

500 V 

A 


•For either polarity of main terminal 2 voltage (VmT 2) with reference to main terminal 1. 

■For either polarity of gate voltage (Vq) with reference to main terminal 1. 
f For temperature measurement reference point, see Dimensional Outline. 


Features 

■ 80-A peak surge full-cycle 
current ratings 

■ Shorted-emitter center-gate design 
m Low switching losses 

m Low thermal resistance 
m Package design facilitates mounting 
on a printed-circuit board 


TERMINAL DESIGNATIONS 

MTI 

y' MT2 



BOTTOM VIEW 

GATE 

92CS-277I8 

JEDEC TO-220AB 
(See dimensional outline ‘ 


‘S”.) 


* 1 QUADRANT 



Fig. 1 - Principal voltage-current characteristic. 



92CS-24S46 

Fig. 2 - Power dissipation vs. on-state current. 



Fig. 3 - Allowable case temperature vs. on-state 
current. 
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TRIACS 


BTA20 (T2800) Series 


CHARACTERISTIC 

LIMITS 
For All Types 
Except as Specified 

UNITS 

imiii 

■sell 

■lAViAl 

•drom* 

Gate open, Tj=100®C, VoROM^Max. rated value.. 


0.1 

2 

mA 

Vtm* 

iT=30 A (peak), Tc=25®C (See Fig. 6) 


2 

3 

V 

'HO* 

Gate open. Initial principal current=150 mA (dc) 

vd= 12 V, Tc=25®C 

For other case temperatures 

1 


1 

mA 

dv/dt (Commutating)* 
vd=VdrOM. IT(RMS)=6 a, 
commutating di/dt=3.2 A/ms, 
gate unenergized, Tc=80°C 


10 

■ 

V//iS 

dv/dt* 

vd=Vdrom. exponential voltage rise, gate open, 
Tc=100‘’C: 

BTA20C 

BTA20D- 

BTA20E 

40 

30 

20 

275 

250 

225 

- 


IqT*" Mode VmT2 Vq 

VD=12V(dc) I+ positive positive... 

Rl=12 0 

Tc=25°C III" negative negative... 

For other case temperatures 

— 

25 

25 

See Fig. 

80 

80 

9 

mA 

Vqt*" 

vd= 12 V (dc). Rl=12 0, 

Tc=25°C 

For other case temperatures 

c 

1.5 
>ee Fig. 

4 

1 

V 

vd=VdroM. Rl= 125 fi, Tc=100®C 

0.2 

— ; 

— 

‘gt 

ForvD=VDROM. >GT=80 mA, tr=0.1 fjs, 
ij=10 A (peak), Tc=25®C 


2.2 


AS 

R^JC 

R^ja 


— 

2.2 

60 

“C/W 


•For either polarity of main terminal 2 voltage (Vmt 2) with reference to main terminal 1. 
■For either polarity of gate voltage (Vq) with reference to main terminal 1. 




SeCS-24843RI 

Fig. 7 - DC holding current vs. case temperature. 


i 

i 

^ 1250 

OFF-STATE VOLTAGE (vd)*vdrom "ii:::;:;;::: 
GATE OPEN 


RATE OF RISE OF OF 
(dv/dt) —V/ps 

S 01 § 

o o o 

»:k»s:sss8SSSSssssssss s sss s skks 
8s:8Hii:;»s8s:ssss8s::8: : »: s h»h 
S«SSS«S 5^;;;BaS5SBiS5S;;^^^ 

•BBiSi'Braii:^^ 1 III [ [B[g 

■■■■■■■■■■■■■■■■■■■■■■■■a ■SSsZ ■ SSSBBB 

g 250 

£ 

o 0 



»0 40 60 80 iod 


CASE TEMPERATURE (T;;) — *C 

' 9ZSS-3907RI 

Fig. 8 - Critical rate-of-rise of off-state voltage 
vs. case temperature. 





92CS-2464IRI 

Fig. 4 - Peak surge on-state current vs. surge 
current duration. 


Fig. 5 - Gate pulse characteristics for all 
triggering modes. 


92CS-24844 

Fig. 9 - DC gate-trigger current {for 1'^ and lll~ 
triggering modes) vs. case temperature. 
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TRIACS 

BTA20 (T2800) Series 


* 
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PRINCIPAL OC VOLTAGE* 12V 
LOAD = l2Ti , RESISTIVE I 

TRIGGERING MODES : r,IH' J 


1 = 







— 

'T' 




-- 


+ - 

— 






— 

__L. 


— 


'•i 



p: 


7 : 

> - - 
SI 

s'h : 
5^ I 





1 




:: 

|| 



GATE-TO-MAIN 

V0LTA6 




---1 

1 





1 


III 


Six 



5 












-75 -50 -25 0 


CASE TEMPERATURE (Tg) — *C 


92CS-Z4e49 


Fig. 10 - Peak surge on-state current and fusing 
current vs. time. 


Fig. 11 - DC gate-trigger voitage vs. case 
temperature. 



AC INPUT 
VOLTAGE 

120 V 
60 Hz 

240 V 
60 Hz 

240 V 
50 Hz 

Cl 

0.1 fjf 
200 V 

0.1 pF 
400 V 

0.1 pF 
400 V 

C2 

0.1 fjF 
100 V 

0.1 /iF 
100 V 

0.1 a/F 
100 V 

Rl 

100 kfi 

V2 W 

200 kn 

’/2 W 

250 kn 

V2W 

R2 

2.2 ten 

V2 W 

3.3 kn 

V2 W 

3.3 kn 

V2 w 

R3 

15 kn 

V2 W 

15 kn 

V2 W 

15 kn 

V2 w 

SNUBBER 
NETWORK 
FOR 6 A 
(RMSr IN- 
DUCTIVE 
LOAD 

RFI 

FILTER 

cs 

0.068 fjF 
200 V 

0.1 fjF 
400 V 

0.1 /jF 
400 V 

RS 

1.2 kn 

V2 W 

1 kn 

V2 W 

1 kn 

V2 w 

Cf* 

0.1 //F 
200 V 

0.1 fjF 
400 V 

0.1 //F 
400 V 

lf* 

100 fjH 

200 fjH 

200 //H 

RCA TRIACS 

BTA20C 

BTA20D 

BTA20E 

BTA20D 

BTA20E 


•For other RMS current values refer to RCA Application 
Note AN-4745. 

•Typical values for lamp dimming circuits. 


Fig. 12 - Typical phase-control circuit for lamp 
dimming, heat control, and universal- 
motor speed control. 
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TRIACS 


BTA21 (T2800) Series 


8-A Silicon Triacs 

Three-Lead Plastic Types for 

Power-Control and Power-Switching Applications 


The RCA BTA21-series triacs are gate- 
controlled full-wave silicon switches 
utilizing a plastic case with three leads to 
facilitate mounting on printed-circuit 
boards. They are intended for the control of 
ac loads in such applications as motor 
controls, light dimmers, heating controls, 
and power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 
of applied voltage with positive or negative 
gate-triggering voltages. They have an on- 
state current rating of 8 amperes at aTQof 


80° C and repetitive off-state voltage ratings 
of 300, 400, and 500 volts. 

The BTA21 -series triacs are characterized 
for I+, III"" gate-triggering modes only and 
should suit a wide range of applications 
that employ diac or anode on/off triggering. 

All these types are supplied in the JEDEC 
TO-220AB VERSAWATT plastic package. 
The plastic package design provides not 
only ease of mounting but also low thermal 
impedance, which allows operation at high 
case temperatures and permits reduced 
heat-sink size. 


Features 

■ 100- A peak surge full-cycle 
current ratings 

■ Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Package design facilitates mounting 
on a printed-circuit board 

TERMINAL DESIGNATIONS 


MTI 



JEDEC TO-220AB 
(See dimensional outline “S”.) 



MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with 
Resistive or Inductive Load. 

BTA21C BTA21D BTA21E 

VdROM*. Gate open, Tj=-65 to 100°C 300 400 500 V 

'T(RMS)- Tc=80°C, 6>=360° 8 A 

For other conditions See Fig. 3 

'TSM 

For one cycle of applied principal voltage 

60 Hz (sinusoidal), Tq=80°C 100 A 

50 Hz (sinusoidal). Tc=80°C 94 A 

For more than one cycle of applied 

principal voltage See Fig. 4 

di/dt 

Vd=VdR0M. IqT= 200 mA, tr=0.1 /js 70 A//iS 


|2t (See Fig. 9) 


t=20 ms 55 a2s 

t=2.5 ms 27 a2s 

t=0.5 ms 16 A2s 


•gtm" 

For 1 ^fs max., See Fig. 5 4 

Pqm (Fof 1 max., IqtM ^ 4 A, See Fig. 5 16 

PQ(AV) 0.35 _ 

Tstg* -65 to 150 

Tc t -65 to 1 00 

Tj (During Soldering): 

For 10 s max. (terminals and case) 225 


A 

W 

W 

°C 

°C 

°C 


•For either polarity of main terminal 2 voltage (Vmj 2) with reference to main terminal 1. 
■For either polarity of gate voltage (Vq) with reference to main terminal 1. 
tFor temperature measurement reference point, see Dimensional Outline. 


Fig. 1 - Principal voltage-current characteristic. 



0 2 4 6 8 10 


FULL- CYCLE RMS ON-STATE C U R R E N T [Ij(rms)] — A 

'■ 92CS-I50I8R2 

Fig. 2 - Power dissipation vs. on-state current. 



Fig. 3 - Maximum allowable case temperature 
vs. on-state current. 
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TRIACS 


BTA21 (T2800) Series 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified, and 
at Indicated Temperature 


CHARACTERISTIC 

LIMITS 
For All Types 
Except as Specified 

UNITS 


mnm 

BTTOII 

idrom* 

Gate open, Tj=100®C, VDROM=Max- rated value.. 


0.1 

2 

mA 

vtm* 

It= 30 A (peak), Tc=25®C 



1.7 

2 

V 

•ho* 

Gate open. Initial principal current=150 mA (dc) 

vd= 12 V, Tc=25°C 

For other case temperatures 

- 


6 

mA 

dv/dt (Commutating)* 
vd=VdROM. IT(RMS)=8 a, 
commutating di/dt=4.3 A/ms, 
gate unenergized, Tc=80®C 

2 

10 

■ 

y/ps 

dv/dt* 

vd=VdroM. exponential voltage rise, gate open, 
Tc=100‘’C: 

BTA21C 

BTA21D 

BTA21E 

1 

275 

250 

225 

1 

y/ps 


— 

See Fig. 

35 

35 

B 

mA 


- 

1.25 
See Fig. 

2.5 

10 

V 

vD=VdROM. Rl= 125 0, Tc=100°C 

0.2 

- 


*gt 

For vd=VdroM. >GT=80 tr=0.1 ps, 

ij=10 A (peak),Tc=25°C 

■ 

2.2 

■ 

ps 

R^JC 

— 

— 

2.2 

®C/W 

R^ja 

— 

— 

60 


•For either polarity of main terminal 2 voltage (Vmt 2) with reference to main terminal 1. 
■For either polarity of gate voltage (Vq) with reference to main terminal 1. 



92CS-2<t843RI 

Fig. 6 - DC holding current vs. case 
temperature. 



Fig. 7 - Critical rate-of-rise of off-state voltage 
vs. case temperature. 



92CS-24844 

Fig. 8 - DC gate-trigger current {for /+ and lll~ 
triggering modes) vs. case temperature. 
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SUPPLY frequency: 50/60 Hz SINE WAVE 
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SURGE CURRENT DURATION- FULL CYCLES 

92CS-S3756 

Fig. 4 - Peak surge on-state current vs. surge 
current duration. 



Fig. 5 - Gate pulse characteristics for all 
triggering Ipodes. 



Fig. 9 - Peak surge on-state current and fusing 
current as a function of time. 
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TRIACS 


BTA21 (T2800) Series 


6 


1 1 1 1 1 1 1 II l4 1 1 1 1 1 1 1 1 H 1 t-l l-l l-H — 

Jj > - 

31 ‘ 

II 


GATE-TO-MAIN 

VOLTAGE 

iiimi 



-75 -50 -25 0 


CASE TEMPERATURE (T^)— *C 


92CS-24845 


Fig. 10 - DC gate-trigger voltage vs. case 
temperature. 


RFl FILTER 



(dv/dt) CHARACTERISTIC IS EXCEEDED. 

92CM-33758 


AC INPUT 
VOLTAGE 

120 V 
60 Hz 

240 V 
60 Hz 

240 V 
50 Hz 

C1 

0.1 fjf 
200 V 

0.1 a/F 
400 V 

0.1 a/F 
400 V 

C2 

0.1 //F 
100 V 

0.1 jjf 
100 V 

0.1 a/F 
100 V 

R1 

100 kO 

V2 W 

200 kO 

ViW 

250 kn 

'AW 

R2 

2.2 kO 

'h w 

3.3 kn 

V2 W 

3.3 kn 

'AW 

R3 

15 kO 

V2 W 

15 kn 

%w 

15 kn 

'AW 

SNUBBER 
NETWORK 
FOR 8 A 
(RMS)* IN- 
DUCTIVE 
LOAD 

RFl 

FILTER 

cs 

0.068 AiF 
200 V 

0.1 

400 V 

0.1 a/F 
400 V 

RS 

1.2 kO 

Vi W 

1 kn 

’/2 W 

1 kn 

'AW 

cf* 

0.1 tif 
200 V 

0.1 fjF 
400 V 

0.1 a/F 
400 V 

lf* 

100 a/H 

200 a/H 

200 a/H 

RCA TRIACS 

BTA21C 

BTA21D 

BTA21E 

BTA21D 

BTA21E 


*For other RMS current values refer to RCA Application 
Note AN-4745. 

'Typical values for lamp dimming circuits. 


Fig. 11 - Typical phase-control circuit for lamp 
dimming, heat control, and universal- 
motor speed control. 
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TRIACS 


BTA22 (T2800) Series 


10-A Silicon Triacs 

Three-Lead Plastic Types for 

Power-Control and Power-Switching Applications 


The RCA BTA22- series triacs are gate- 
controlled full-wave silicon switches 
utilizing a plastic case with three leads to 
facilitate mounting on printed-circuit 
boards. They are intended for the control of 
ac loads in such applications as motor 
controls, light dimmers, heating controls, 
and power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 
of applied voltage with positive or negative 
gate-triggering voltages. They have an on- 
state current rating of 1 0 amperes at a Tc of 


75® C and repetitive off-state voltage ratings 
of 200, 300, 400. 500 and 600 volts. 

These devices are characterized for I+, lll~ 
gate-triggering modes only and should suit 
a wide range of applications that employ 
diac or anode on/off triggering. 

All these types are supplied in the JEDEC 
TO-220AB VERSAWATT plastic package. 
The plastic package design provides not 
only ease of mounting but also low thermal 
impedance, which allows operation at high 
case temperatures and permits reduced 
heat-sink size. 


Features 

■ 110-A peak surge full-cycle 
current ratings 

m Shorted-emitter center-gate design 
m Low switching losses 
m Low thermal resistance 

■ Package design facilitates mounting 
on a printed-circuit board 


TERMINAL DESIGNATIONS 


MTI 



GATE 

92CS-277IB 

JEDEC TO-220AB 
(See dimensional outline “S’’.) 


JADRANT iH 


MAIN terminal 2 
NEGATIVE STATE 




QUADRANT 
NO. I 

MAIN TERMINAL 2 
POSITIVE 


^ / 


92LS-22I4R7 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with 

Resistive or Inductive Load. BTA22B BTA22D BTA22M 

BTA22C BTA22E 

VdROM*. Gate open, Tj=-65 to 100®C 200 300 400 500 600 V 

IT(RMS). Tc=75»C, ^360° 10 A 

For other conditions See Fig. 3 


•tsm 

For one cycle of applied principal voltage 
(Fig. 11) 

60 Hz (sinusoidal) Tq=80°C 110 A 

50 Hz (sinusoidal) Tc=80°C 103 A 

For more than one cycle of applied 

principal voltage See Fig. 4 


di/dt 


Vd=VdR0M- IqT=200 mA, tr=0.1 fis ... 
|2t (See Fig. 11) 

t=20 ms 

t=2.5 ms 

t=0.5 ms 

'gtm" 

For 1 fjs max., See Fig. 5 

Pqm A'S max., Iqjm < 4 A, See Fig. 5 

PQ(AV) 

Tstg* 

Tc* 

Tj (During Soldering): 

For 10 s max. (terminals and case) 


— 70 fli/ps 

66 a2s 

33 a2s 

19 a2s 

4 A 

16 W 

_ 0.35 W 

-65 to 150 ®C 

-65 to 100 “C 

_ 225 ®C 


*For either polarity of main terminal 2 voltage (Vmj 2) with reference to main terminal 1. 
■For either polarity of gate voltage (Vq) with reference to main terminal 1. 
fFor temperature measurement reference point, see Dimensional Outline. 


Fig. 1 - Principal voltage-current characteristic. 



92CS- 33750 

Fig. 2 - Power dissipation vs. on-state current. 



vs. on-state current. 
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TRIACS 


BTA22 (T2800) Series 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified, and 
at Indicated Temperature 


CHARACTERISTIC 

Fc 

Exce 

LIMITS 
>r All Types 
pt as Specified 

UNITS 

MIN. 

TYP. 

MAX. 

idrom* 

Gate open, Tj=100°C, VDROM=Max, rated value . . 


0.1 

2 

mA 

vtm* 

iT=30 A (peak), Tc=25°C (See Fig. 6) 

_ 

_ 

1.7 

V 

Iho* 

Gate open, Initial principal current=150 mA (dc) 

vd= 12 V, Tc=25°C 

For other case temperatures 

- 

15 

See Fig. 7 

30 

mA 

dv/dt (Commutating)* 
vd=VdR0M. IT(RMS)=10 a, 
commutating di/dt=4.44 A/ms, 
gate unenergized, Tc=75°C 

4 

10 


V//iS 

dv/dt* 

vd=Vdrom> exponential voltage rise, gate open, 
Tc=100“C: 

BTA22B 

BTA22C 

BTA22D 

BTA22E 

BTA22M 

100 

85 

75 

65 

60 

300 

275 

250 

225 

200 


V/Ais 

IGT*" Mode VmT2 Vq 

V0=12V(dc) 1+ positive positive... 

Rl=12 Q 

Tc=25®C 111“ negative negative... 

For other case temperatures 

- 

10 

15 

25 

25 

mA 

1“ positive negative... 

111+ negative positive... 

For other case temperatures 

See 

20 

30 

i Figs. 9 & 

o o 
to to o 

VGr- 

V0=12 V (dc), Rl=12 0, 

Tc=25°C 

For other case temperatures 

c 

1.25 

5ee Fig. 1J 

2.5 

2 

V 

vd^VdroM. Rl=125 O, Tc=100°C 

0.2 

— 

— 

^gt 

For vd=VdR 0M. >GT=80 mA, tr=0.1 ps, 
ij=10 A (peak), Tc=25®C (See Fig. 13) 


1.6 

2.5 

ps 

R^JC 

— 

— 

2.2 

“C/W 

R^ja 

— 

— 

60 


•For either polarity of main terminal 2 voltage (V|\/|72) with reference to main terminal 1. 
■For either polarity of gate voltage (Vq) with reference to main terminal 1. 


SUPPLY FREQUENCY 50/60 Hi SINE WAVE 
- LOAD! RESISTIVE 

CASE TEMPERATURE (Tc)‘80*C 
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SURGE CURRENT DURATION- FULL CYCLES 

92CS-3375I 

Fig. 4 - Peak surge on-state current vs. surge 
current duration. 



Fig. 


5 - Gate pulse characteristics for all 
triggering modes. 



POSITIVE OR NEGATIVE INSTANTANEOUS ON-STATE VOLTAGE( Vfj-V 
92CS-33752 

Fig. 6 - On-state current vs. on-state voltage. 


1ioo| 

IS I 

fe‘° 


INTIAL ON- STATE CURRENT (It>I50^ 


-40 -20 

CASE TEMPERATURE (Tc)— *C 

92CS-33753 

Fig. 7 - DC holding current vs. case 
temperature. 
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TRIADS 


BTA22 (T2800) Series 



92SS-3907ftl 


Fig. 8 - Critical rate-of-rise of off-state voltage 
vs. case temperature. 



Fig. 11 - Peak surge on-state current and fusing 
current as a function of time. 



92CS-33794 

Fig. 9 - DC gate-trigger current {for /+ and lll~ 
triggering modes) vs. case temperature. 
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li > - 

II 2 

II 

So 

IS 1 


GATE -TO 
VO 

O 

1 I 



-75 -50 -25 0 25 

CASE TEMPERATURE (Tg) — »C 

<)2SS-39I6RI 


Fig. 12 - DC gate-trigger voltage vs. case 
temperature. 



CASE TEMPERATURE (Tg)— »C 

9esS-3W>9RI 


Fig. 10 - DC gate-trigger current {for l~ and 111+ 
triggering modes) vs. case temperature . 
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92CS-I70S2 


Fig. 13 - Turn-on time vs. gate-trigger current. 


RFI FILTER 



AC INPUT 
VOLTAGE 

120 V 
60 H2 

240 V 
60 Hz 

240 V 
50 Hz 

Cl 

0.1 //F 
200 V 

0.1 /uF 
400 V 

0.1 

400 V 

C2 

0.1 fjF 
100 V 

0.1 iuF 
100 V 

0.1 a/F 
100 V 

Rl 

100 kO 

’AW 

200 kO 

’AW 

250 kn 

’AW 

R2 

2.2 kO 

'AW 

3.3 kn 

’AW 

3.3 kn 

’AW 

R3 

^ 

15 kO 

’AW 

15 kn 

’AW 

15 kn 

’AW 

SNUBBER 
NETWORK 
FOR ID A 
(RMS)* IN- 
DUCTIVE 
LOAD 

RFI 

FILTER 

cs 

0.068 fjf 
200 V 

0.1 

400 V 

0.1 /iF 
400 V 

RS 

1.2 kO 

’AW 

1 kn 

’AW 

1 kn 

’AW 

Cf* 

0.1 AfF 
200 V 

0.1 //F 
400 V 

0.1 fjf 
400 V 

Lf* 

lOOji/H 

200 aiH 

200 AiH 

RCA TRIACS 

BTA22B 

BTA22C 

BTA22D 

BTA22E 

BTA22D 

BTA22E 


*For other RMS current velues refer to RCA Application 
Note AN-4745. 

*Typlcal values for lamp dimming circuits. 


Fig. 14 - Typical phase-control circuit for lamp 
dimming, heat control, and universal- 
motor speed control. 
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TRIACS 


BTA23 (T2800) Series 


12-A Silicon Triacs 


Three-Lead Plastic Types for 

Power-Control and Power-Switching Applications 


Features 

■ 115- A peak surge full-cycle 
current ratings 

■ Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Package design facilitates mounting 
on a printed-circuit board 


The RCA BTA23-series triacs are gate- 
controlled full-wave silicon switches 
utilizing a plastic case with three leads to 
facilitate mounting on printed-circuit 
boards. They are intended for the control of 
ac loads in such applications as motor 
controls, light dimmers, heating controls, 
and power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 
of applied voltage with positive or negative 
gate-triggering voltages. They have an on- 
state current rating of 12 amperes at a Tc of 


70® C and repetitive off-state voltage rati ngs 
of 200, 300, 400, 500 and 600 volts. 

These devices are characterized for I+, I ll~ 
gate-triggering modes only and should suit 
a wide range of applications that employ 
diac or anode on/off triggering. 

All these types are supplied In the JEDEC 
TO-220AB VERSAWATT plastic package. 
The plastic package design provides not 
only ease of mounting but also low thermal 
impedance, which allows operation at high 
case temperatures and permits reduced 
heat-sink size. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to. 50/60 Hz and with 

Resistive or Inductive Load. BTA23B BTA23D BTA23M 

BTA23C BTA23E 

VdROM*- Gale open, Tj=-65 to 100° C 200 300 400 500 600 V 

IT(RMS). Tc=70°C, ^360° 12 A 

For other conditions See Fig. 3 

IjSM (See Fig. 13 ) 

For one cycle of applied principal voltage 

60 Hz (sinusoidal) 115 A 

50 Hz (sinusoidal) 108 A 

For more than one cycle of applied 

principal voltage See Fig. 4 

di/dt 

Vd=VdR0M* IgT= 200 mA, tr=0.1 ps 70 A/ps 

|2t (See Fig. 13) 

t=20 ms 73 p2s 

t=2.5 ms 36 a2s 

t=0.5 ms 20 a2s 


igtm" 

For 10 /iS max.. See Fig. 8 

Pqm 1 AS max., Iqtm ^ 4 A, See Fig. 8 ) . .. 


PQ(AV) 

"^stg* f 

Tc* ' 

Jj (During Soldering): 

For 10 s max. (terminals and case) . 


16 

0.2 — 

-65 to 150 
-65 to 100 

— 225 — 


A 

W 

W 

°G 

°C 

°C 


•For either polarity of main terminal 2 voltage (Vmj 2) with reference to main terminal 1. 

■For either polarity of gate voltage (Vq) with reference to main terminal 1. 
tFor temperature measurement reference point, see Dimensional Outline. 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 


92CS-277I8 

JEDEC TO-220AB 
(See dimensional outline 


‘S’’.) 


* I QUADRANT 



Fig. 1 - Principal voltage-current characteristic. 



FULL-CYCLE RMS ON-STATE CURRENT [it(RMS)] — A 
92CS-33744 


Fig. 2 - Power dissipation as a function of on- 
state current. 



Fig. 3 - Allowable case temperature as a 
function of on-state current. 
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TRIACS 


BTA23 (T2800) Series 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified, and 
at Indicated Temperature 


CHARACTERISTIC 

LIMITS 
For All Types 
Except as Specified 

UNITS 


MIN. 1 

Q22I 



Idrom* 

Gate open, Tj=100°C, VDROM=Max. rated value. . 


n 

m 

mA 

vtm* 

It=30 a (peak), Tc=25®C 



H 

H 

I HO* 

Gate open. Initial principal current=150 mA (dc) 
vd= 12 V, Tc=25‘’C 

■ 

15 

30 

mA 

dv/dt (Commutating)* 
vd=Vdrom. It(RMS)=12 a, 
commutating di/dt=5.33 A/ms, 
gate unenergized, Tc=70®C 

4 

10 

■ 

V/iLfS 

dv/dt* 

vd=Vdrom. exponential voltage rise, gate open, 
Tc=100®C: 

BTA23B 

100 


1 


BTA23C 

85 




BTA23D 

75 

250 


V//iS 

BTA23E 

65 

225 



BTA23M 

60 

200 



IGT*" Mode VmT2 Vq 

VD=12V(dc) I+ positive positive... 

■ 




Rl= 12 fi 

Tq= 25°C 111“ negative negative... 

■ 




1“ positive negative... 



60 


111+ negative positive... 



60 


vor" 

VD=12V(dc), Rl=12 0, 

Tc=25®C 

■ 


2.5 


vd=VdR0M. Rl=125 Q, Tc=100°C 

0.2 

— 

— 


^gt 

For vd=VdR 0M. IGT=80 mA, tr=0.1 ps, 
ij=10 A (peak), Tc=25®C (See Fig. 12 ) 


1.6 

2.5 

ps 

R^JC 

— 

— 

2.2 

“C/W 

R^ja 

— 

- 

60 



CASE TEMPERATURE (Tc)— *C 

92CS-S37S9 

Fig. 6 - DC holding current for either direction 
of on-state current vs. case 
temperature. 



92SS-3907RI 

Fig. 7 - Critical rate-of-rise of off-state voltage 
as a function of case temperature. 



Fig. 8 - Gate-pulse characteristics for all 
triggering modes. 
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SURGE CURRENT DURATION- FULL CYCLES 

92CS -33746 


Fig. 4 - Peak surge on-state current as a 
function of surge current duration. 



92CS -33747 

Fig. 5 - On-state current vs. on-state voltage. 



92S$-390em 

Fig. 9 - DC gate-trigger current {for 1'^ andlll~ 
triggering modes) vs. case temperature. 
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TRIADS 


BTA23 (T2800) Series 



CASE TEMPERATURE (Tj.)— »C 


S2SS-S»09RI 



CASE TEMPERATURE (Tj.) — *C 


92SS-S9I6RI 



•2CS-I70CZ 


Fig. 10 - DC gate-trigger current (for I endin'^ 
triggering modes) vs. case temperature. 


Fig. 11 — DC gate-trigger voltage 
temperature. 


case 


Fig. 12 — Turn-on time vs. gate-trigger current. 
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Fig. 13 - Peak surge on-state current and fusing 
current as a function of time. 



Cl _L C2-L 


FOR INDUCTIVE LOADS 
T CONNECT POINTS C' AND 
Rs S D' TO TERMINALS C AND 
1/2 W > D, RESPECTIVELY 


Cs -r 

D' < 



120V 

240 V 

Cs 

0.068 / 1 F/ 2 OOV 

0.l/iF/400V 

Rs 

1 

1.2 Kfl , 

1 Kft 


AC 

INPUT 

VOLTAGE 

Cl 

C 2 

Ri 

R2 

R3 

RFI FILTER 

RCA 

TYPES 

Cp* 

(typ.) 

Cp* 

(typ.) 

120 V 
60 Hz 

0.1 pF 
200 V 

0.1 pF 
100 V 

100 Kn 
V2 W 

2.2 Kn 
% w 

15 Kn 
'A W 

100 pH 

0.1 pF 
200V 

BTA23B.C 

240 V 
50 Hz 

0.1 pF 
400 V 

0.1 pF 
100 V 

250 KS2 i 
1 W 

3.3 Kn 
V2 W 

15 Kn 
A W 

200 pH 

0.1 pF 
400 V 

BTA23D.E 

240 V 
60 Hz 

0.1 pF 
400 V 

0.1 pF 
100 V 

200 Kn 
1 W 

3.3 Kn 
V2 W 

15 Kn 
V2 W 

200 pH 

0.1 pF 
400 V 

BTA23D.E 


•Typical values for lamp-dimming circuits. 

Fig. 14 - Typical phase-control circuit for lamp 
dimming, heat control, and universal- 
motor speed control. 


92CS-33761 
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TRIACS 


SCI 41, SCI 46 (T2800) Series 


6-A and 10-A Silicon Triacs 


Features: 


Three- Lead Plastic Types for Power-Control 
and Power-Switching Applications 


The RCA-SC141 and SCI 46 series triacs are 
gate-controlled full-wave silicon switches 
utilizing the RCA VERSAWATT plastic 
package (JEDEC TO-220AB) with three leads 
to facilitate mounting on printed-circuit 
boards. They are intended for the control of 
ac loads in such applications as motor con- 
trols, light dimmers, heating controls, and 
power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 


of applied voltage with positive or negative 
gate triggering voltages. They have an on- 
state current rating of 6-A at Tq = 75°C 
(SCI 41 series) and 10-A at Tq = 80°C 
(SCI 46 series) and repetitive off-state voltage 
ratings, of 200, 400, 500, and 600 volts. The 
plastic package design provides not only ease 
of mounting but also low thermal impedance, 
which allows operation at high case tempera- 
tures and permits reduced heat-sink size. 


MAXIMUM Absolute-Maximum Values: 


'^DROM* Tj--40to 100°C 

't(RMS) ® o 

For SC 1 41 series, Tq = 75 C 

For SCI 46 series, Tq = 80°C 

For other conditions . . . 

'tsm- 

For one full cycle of applied principal voltage, at 
current and temperature shown above for : 

60 Hz (sinusoidal) MMIvij,; 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage . 
di/dt 

''D " '^DROM' 'gT " 200 mA, t^ = 0.1 MS . • . . 

rt [At Tq shown for lj(R|yis)» half-sine wave] : 

t = 10 ms 

2.5 ms 

0.5 ms 

'gtm" 

For 1 MS max 

Pgm ^ 'gtm 

^G(AV) • • 


T-|- (During soldering for 10 s max.) 


SC141B SC141D SC141E SC141M 
SC146B SC146D SC146E SC146M 

200 400 500 600 V 

6 A 

10 A 

See Fig. 4 


sc 141 Series 

SC 146 Series 


80 

120 

A 

75 

110 

A 





70 A/ms 


SC 141 Series 

SC146 Series 


25 

70 

A^s 

17 

45 

a2s 

10 

25 

a2s 


4 A 

10 W 


OR 

W 

-40 to 125 

°c 

-40 to 100 

°c 

230 

°C 


• For either polarity of main terminal 2 voltage (V|^j2) referenc-j to main terminal 1. 
■ For either polarity of gate voltage (Vq) with reference to main terminal 1 . 


o '50 
S. 


RMS ON-STATE CURRENT [It(RMs1]“ 


92CS-3I335 


Fig. 3 — Power dissipation as a function of on-state 
current for SCI 46 series. 



Fig. 4 — Maximum allowable case-temperature as a 
function of on-state current for 
SCI 41 series. 


■ 80 and 120-A peak surge full-cycle current 
ratings 

■ Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Glass-passivated chip for stability 

■ Package design facilitates mounting on a 
printed-circuit board 


TERMINAL CONNECTIONS 


MT9 

(FLANGE) 


MTI 


o 


I I 
I I 
I I 


I ! 


BOTTOM VIEW 



GATE 


92CS-277I8 


JEDEC TO-220AB 
(See dimensional outline “S".) 


* I QUADRANT 




Fig. 2 — Power dissipation as a function of on-state 
current for SCI 41 series. 



SCI 46 series. 
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TRIACS 


SC141, SC146 (T2800) Series 









TRIACS 


SC141, SC146 (T2800) Series 


ELECTRICAL CHARACTERISTICS (Cont'd) 

At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperatures 


CHARACTERISTIC 

LIMITS 
For AH Types 
Except as Specified 

UNITS 

Min. 

Typ. 

Max. 

VgD* 

vd = V 0 rom» Tc= 100°C(Forall 

triggering modes) 

0.2 



V 

^gt 

tr = 0.1 )Lis,ij = 25A (peak). 

Tc=25°C 

_ 

1.6 

2.5 

jUS 


Thermal Characteristics 


R 0 JC 

SCI 41 series • ^ 

SCI 46 series 

- 

- 

3.0 

2.2 


^dJA 


- 

- 

75 

°C/W 

^0JC{ac)* 

During ac current conduction 

SCI 41 series 



2.22 



SCI 46 series 

- 

- 

1.5 



• For either polarity of main terminal 2 voltage (V(y/|j2) with reference to main terminal 1. 

■ For either polarity of gate voltage ( Vq) with reference to main terminal 1 . 

• This characteristic is useful In the calculation of junction-temperature rise above Tq for ac current 
conduction and applies for a 50 or 60 Hz full sine wave of current. It can be calculated with the 
following formula: 

^ ^ where: j = maximum junction temperature 

Apparent thermal resistance = temperature 

^T{AV) “ average on-state power 



92CS-30333 

Fig. 10 — Gate pulse characteristics for all 
triggering modes. 



Fig. 11 — On-state current as a function of on-state 
voltage for SCI 41 series. 



Fig. 12 — On-state current as a function of on-state 
voltage for SCI 46 Series. 



Fig. 13 — DC holding current as a function of case 


temperature. 
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92CS-30359 


Fig. 14 — DC gate trigger current as a function of 
case temperature. 



gate pulse width. 
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CASE TEMPERATURE (Tq) — ‘C 



Fig. 16 — DC gate-trigger voltage as a function of 
case temperature. 


Fig. 17 — Thermal impedance as a function of sin e- 
wa ve curren t c ycles. 
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TRIACS 


T2850 Series 


8-A Isolated-Tab Silicon Triacs 


Three- Lead Plastic Types for Power-Control 
and Power-Switching Applications 

The RCA-T2850 series triacs are gate-con- 
trolled full-wave silicon switches utilizing a 
plastic case with three leads to facilitate 
mounting on printed-circuit boards. They 
are intended for the control of ac loads in 
such applications as motor controls, light 
dimmers, heating controls, and power- 
switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 
of applied voltage with positive or negative 
gate-triggering voltages. They have an on- 


state current rating of 8 amperes at a Tq of 
75° C and repetitive off-state voltage ratings 
of 100, 200, 400, 500 and 600 volts. 

The T2850-series types employ an ISOWATT 
package, a plastic case with three leads that 
are electrically isolated from the mounting 
flange. Because of this internal isolation, the 
triac can be mounted directly on a heat sink, 
without any insulating hardware: therefore 
heat transfer is improved and heat-sink size 
can be reduced. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with Resistive or 
Inductive Load. T2850A T2850B T2850D T2850E T2850M 

VdROM* ■>‘i = -65to100°C 100 


TIRMS) 


Tq = 75°C, e = 360° 
For other conditions 


'TSM 

For one cycle of applied principal voltage 

60 Hz (sinusoidal), Tq = 75°C 

50 Hz (sinusoidal), Tq = 75°C 

For more than one cycle of applied principal voltage 
di/dt 

''D = '^'DROM' 'gT " 200 mA, t^ = 0.1 ms 

lA [At Tq shown for lj(p|\/is)> half-sine wave] : 

See Fig. 5 

t = 20 ms 

= 2.5 ms ... 

= 0.5 ms 

•gtm" 

For 1 MS max.. See Fig. 6 

Pgm ^ max., lQj|y/] ^ 4 A), See Fig. 6 ... 

^G(AV) 


Tj (During soldering for 10 s max.) 

*For either polarity of main ternninal 2 voltage (V|^j2^ reference to main terminal 1. 
"For either polarity of gate voltage IVq) with reference to main terminal 1 . 


) 200 400 500 

8 

600 

V 

A 

See Fig- 8 



inn 


A 

ftR 


A 




7n 


A/ms 

_ RR 


a2s 

9R 


A^s 

Ifi 


a2s 

a 


A 

ifi 


w 

0.2 


W 

-fiRtoIRn 


°C 

-fiR tn inn 


°C 

225 


°C 


Features: 

■ Internal isolation 

■ 100-A peak surge full-cycle current 
ratings 

■ Shorted-emitter, center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Package suitable for direct 
mounting on heat sink 

■ Glass-passivated junctions 


TERMINAL CONNECTIONS 



JEDEC TO-220AB 
(See dimensional outline “S”.) 



Fig. 1 — Principal voltage-current characteristic. 




Fig. 2 - Power dissipation as a function function of on-state current, 

of on-state current. 



Fig. 4 — Peak surge on-state current as a 

function of surge current duration. 
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TRIACS 


T2850 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperatures 



LIMITS 


CHARACTERISTIC 

For All Types 
Except as Specified 

UNITS 


Min. 

Typ. 

Max. 


•drom* 





Tj = 100°C, VppQiyi = Max. rated value 

- 

0.1 

2 

mA 

VTM* 





i j = 30 A (peak), Tq = 25°C, See Fig. 7 

- 

1.7 

2 

V 

'ho* 





VQ= 12 V, Tc = 25°C 

- 

15 

30 

mA 

For other case temperatures 

See Fig. 7 



dv/dt (Commutating)** 




V//is 

''D = VdroM- 'T(RMS) = 8A, di/dt = 4.3 A/ms, 





gate unenergized, = 75°C .... 

4 

10 

- 


dv/dt (Off-State)* 





vr = VpRQM, exponential voltage rise, gate open, 





Tc = 100°C 





T2850A 

125 

350 

- 


T2850B 

100 

300 

- 


T2850D 

75 

250 

- 


T2850E 



- 


T2850M 

1 

i 

- 

V//ts 

'GT* 





VQ = 12 Vdc Rl= 12n Tc = 25°C 

Mode V(vij 2 Vq 





Positive Positive 

— 

20 

25 


lll~ Negativel Negative 

- 

15 

25 

mA 

1“ Positive Negative 

_ 

20 

60 


III"': Negative Positive 

— 

30 

60 


For other case temperatures 

See Figs. 10 & 11 


< 

■ 





VD= 12 Vdc, R|_ = 12aTc = 25 C 

- 

1.25 

2.5 


VQ = VdroM' '^L ^ ^25 J2, Tc = 100°C 

0.2 

m 


V 

For other case temperatures 

SeeF 




^gt 

■ 




'^D ~ ^DRQM' 'GT “ ^r “ 'T “ (peak), 

Tc = 25^C 

■ 


2.5 

ps 

R0JC 

- 

- 

3.1 


R0JA 

- 

- 

60 

HSSI 


• For either polarity of rrtain terminal .2 voltage <V|y^j2) with reference to main terminal 1. 

■ For either polarity of gate voltage (Vq) with reference to main terminal 1 . 

* Variants of these devices having dv/dt characteristics selected specifically for inductive loads are available 
on special order; for additional information, contact your RCA Representative or your RCA Distributor. 



1 4 i ♦ 6 8 ,^ i 4 

TIME(t)-m. 92CS-30B3. 


Fig. 5 - Peak surge on-state current and fusing 
current as a function of time. 



Fig. 6 - Gate-pulse characteristics for all 


triggering modes. 



POSITIVE OR NEGATIVE WSTANTANEOUS ON-STATE VOLTAGE 

MCS-MOtIRl 

Fig. 7 — On state current as a function of 
on-state voltage. 
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TRIADS 


T2850 Series 




fZ$S-3»07RI 


Fig. 9 — Typical critical rate-of-rise of offstate 

voltage as a function of case temperature. 



-60 -40 -20 0 20 40 60 

CASE TEMPERATURE (Tj.) -*0 

«2S$-1908RI 


Fig. 10 — DC gate-trigger current (for f'' and 
lll~ triggering modes) vs. case temp- 
perature . 



Fig. 11 — DC gate-trigger voltage vs. case 
temperature . 



•2CS-I7042 

Fig. 12 — Turn-on time vs. gate-trigger 


current. 


RFI FILTER 



LOADS OR WHEN COMMUTATING VOLTAGE 
(d«/dt) CHARACTERISTIC IS EXCEEDED. 


AC INPUT 
VOLTAGE 

120 V 
60 Hz 

240 V 
60 Hz 

240 V 
50 Hz 

Cl 

0.1 mF 
200 V 

0.1 pF 
400 V 

0.1 mF 
400 V 

C2 

0.1 mF 
100 V 

0.1 juF 
100 V 

0.1 pf 
100 V 

Ri 

100 kn 
1/2 W 
1/2 W 

200 
1/2 W 
1 W 

250 kn 
1/2 W 
1 W 

R2 

2.2 kn 
1/2 W 

3.3 kil 
1/2 W 

3.3 kn 
1/2 W 

R3 

15 kQ 
1/2 W 

15kS2 
1/2 W 

15kfi 
1/2 W 

SNUBBER 
NETWORK 
FOR 8 A 
(RMS) IN- 
DUCTIVE 
LOAD 

Cs 

0.068 aiF 
200 V 

0.1 juF 
400 V 

0.1 pF 
400 V 

Rs 

1.2 k£2 
1/2 W 

1 kil 
1/2 W 

1 kil 
1/2 W 

RFI 

Cp* 

0.1 mF 
200 V 

0.1 pf 
400 V 

0.1 pF 
400 V 

FILTER 

Lf* 

100 

200 juH 

200 /i/H 

RCA TRIAC 

T2850B 

T2850D 

T2850E 

T2850M 

T2850D 


• Typical values for Lamp dimming circuits. 


Fig. 13 — Typical phase-control circuit for lamp 
dimming, heat control, and universal- 
motor speed control. 


579 




TRIADS 

T4100, T4101, T4110, T4111, T4120, T4121 Series 
(Includes 2N5567-2N5574) 


1 0-A and1 5-A Silicon T riacs 

For General Purpose AC Power Switching 

These RCA triacs are gate-controlled, These triacs are intended for control of 
fullwave silicon ac switches. They are ac loads in applications such as heating 
designed to switch from an off-state to controls, motor controls, arc-welding 
an on-state for either polarity of applied equipment, light dimmers, and power 
voltage with positive or negative gate switching systems, 
triggering voltages. 


Features: 

m di/dt Capability = 150 A/^s 

■ Shorted-Emitter, Center-Gate Design 

■ Low Switching Losses 

■ Low On-State Voltage at High 
Current Levels 

■ Low Thermal Resistance 





92CS-2T776 


2N5667 T4100F T4101E 
2N5568 T4100E T4101F 
2N5S71 T4100M T4101M 
2N5572 

Pre«-FII Typ«t 

(See dimensional outline “Q") 


TERMINAL CONNECTIONS 



2N5570 T4110E T4111F 
2N5573 T4110M T4111M 
2N5574 

Stud Types 


(See dimensional outline “W”) 



T4120B T4121B 
T4120D T4121D 
T4120E T4121E 
T4120F T4121F 
T4120M T4121M 

Isolated-Stud Types 

(See dimensional outline “Z”) 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 
50/60 Hz and with Resistive or inductive Load. 


•REPETITIVE PEAK OFF-STATE VOLTAGE* 

Gate open, Tj = -65 to 100°C 

•RMS ON-STATE CURRENT (Conduction angle = 360°): 

Case temperature 

T^ = 85°C I2N5567. 68, 69, 70, T4101M, 

T4111M, T4121B, D, M) 

= 80°C (2N5571, 72, 73, 74, T4100M, T4110M 

Press-fit & stud types) 

= 75°C (T4120B, D, M - Isolated-stud types) . . . 

For other conditions 

PEAK SURGE INON-REPETITI VE) ON-STATE CURRENT: 
For one cycle of applied principal voltage, Tq as above 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage . . . 
RATE-OF-CHANGE OF ON-STATE CURRENT: 

" '^DROM- 'gT " 'r " 0 ’ 

FUSING CURRENT (for Tnac Protection): 

At Tq shown for Ij(r(vis) 

t = 20 ms 

= 2.5 ms 

= 0.5 ms 

PEAK GATE-TRIGGER CURRENT:* 

For 1 p% max.. See Fig. 11 

•GATE POWER DISSIPATION: 

PE AK (For 1 ps max.. Iq-]-|\/( ^ 4 A, See F ig. 1 1 

AVERAGE 

•TEMPERATURE RANGE:* 

Storage 

Operating (Case) 

•TERMINAL TEMPERATURE (During soldering): 

For 10 s max. (terminals and case) 

STUD TORQUE: 

Recommended 

Maximum (DO NOT EXCEED) 


'^DROM 

't(RMS) 


'tsm 


di/dt 


'gtm 

^GM 

^G(AV) 

^stg 

Tc 

Tt 


T4100F 2N5567 2N5568 T4100E T4100M 

T4101F 2N5569 2N5570 T4101E T4101M 

T4110F 2N5571 2N5572 T4110E T4110IVI 

T4111F 2N5573 2N5574 T4111E T4111M 

T4120F T4120B T4120D T4120E T4120M 

T4121F T4121B T4121D T4121E T4121M 

50 200 400 500 600 V 


10 A 

15 A 

15 A 

SeeFig. 3, 4 

100 A 

85 A 

SeeFig. 5, 6 

150 A//is 

55 A^s 

28 A^s 

16 A^s 

4 A 

16 W 

0.5 W 

-65 to 150 °C 

-65 to 100 °C 

225 °C 

35 iri-lb 

50 in-lb 


^ In accordance with JEDEC registration data format (JS 14, RDF 2) filed for the JEDEC (2N-Senes) types. 
^ For either ptolarity of main terminal 2 voltage (V|y^j2) with reference to mam terminal 1. 

^For either polarity of gate voltage (V^lwith reference to mam terminal 1. 

For temperature measurement reference point, see Dimensional Outline. 
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TRIACS 

T4100, T4101, T4110, T4111, T4120, T4121 Series 

(Includes 2N5567-2N5574) 


ELECTRICAL CHARACTERISTICS, At /Wax/mt/m Ratings and at Indicated Case Temperature (Tq) Unless Otherwise Indicated 


CHARACTERISTICS 


Peak Off-State Current:* 

Gate open, Tj = 100°C, V[)pQ|y| = Max. rated value 


Maximum On-State Voltage:* 

For ij = 14 A (peak), T^ = 25°C 

(2N5567, 68, 69, 70, T4101M, T41 11M, T4121 series) 


= 21 A (peak), Tq = 25°C 

(2N5571, 72,73,74,T4100M,T4110M,T4120series) 


DC Holding Current:* 

Gate open. Initial principal current = 500 mA (DC), vq = 12 V: 
2N5567, 68, 69, 70, T4101M, T4111M, T4121 series: 

Tc = 25°C 

Tc = -65°C 


2N5571, 72, 73, 74, T4100M, T4110M, T4120 series; 

Tc = 25°C 

Tc = -65°C 

For other case temperature 


Critical Rate-of-Rise of Commutation Voltage:* 

For VQ = VqpoM' 't(RMS) = commutating 

di/dt = 5.4 A/ms, gate unenergized, Tq = 85°C 

2N5567, 68, 69, 70, T4101M, T4111M, T4121 series 

dv/dt 

2* 

5 


V//JS 

For VQ = Vqpqi^, Ij(RMS) = commutating 

di%dt = 8 A/ms, gate unenergized, Tq = 80°C 
(2N5571, 72, 73, 74, T4100M, T41 10M - 

Press-fit & stud types) 

= 75°C (T4120B, D, M - Isolated-stud) 

2* 

2 

10 

10 


Critical Rate-of-Rise of Off-State Voltage:* 






For Vq = Vqpqi^, exponential voltage rise, gate open. 






Tq= 100°C; 






2N5567, 2N5569, T4121, 2N5571, 2N5573, T4120B 


30* 

150 

- 


2N5568, 2N5570, T4121D, 2N5572, 2N5574, T4120D. . . . 

dv/dt 

20* 

100 

- 

V/ps 

T4101M, T4111M, T4121M, T4100M, T4110M, T4120M . . 


10 

75 

- 


DC Gate-Trigger Current:** 






For VQ = 12 V (DC), Rl = 30H, Tq = 25°C 






Mode V|^j2 Vq 






I"'' positive positive 






All 10-A triacs 


- 

10 

25 


All 15-A triacs 


- 

20 

50 


Iir negative negative 






All 10-A triacs 


- 

10 

25 


All 15-A triacs 


- 

20 

50 


r positive negative 






All 10-A triacs 


- 

20 

40 


All 15-A triacs 


- 

35 

80 


Ill'*' negative positive 






All 10-A triacs 


- 

20 

40 


All 15-A triacs 


- 

35 

80 


For VQ = 12 V (DC), Rl = 300, Tq = -65°C 

'gt 




mA 

Mode V|\/|j2 Vq 






I'*' positive positive 






All 10-A triacs 


- 

45 

100* 


All 15-A triacs 


i 

75 

150* 


Ill" negative negative 






All 10-A triacs 


! 

45 

100* 


All 15-A triacs 



75 

150* 


r positive negative 






All 10-A triacs 


- 

80 

150* 


All 15-A triacs 


- 

100 

200* 


lir*" negative positive 






All 10-A triacs 


- 

80 

150* 


All 15-A triacs 


- 

100 

200* 


For other case temperatures 


See Fig. 12, 13, 14, & 15 


DC Gate-Trigger Voltage:** 






For VQ= 12V(DC), Rl = 300 






Tc = 25°C 


- 

1 

2.5 


Tc = -65®C 

VgT 

- 

2 

4* 

V 

For other case temperatures 


See Fig. 16 & 17 


For Vq = Vqpqi^], Rl = 1250, Tq = 100°C 


0.2 

- 

- 



'HO 


15 

75 


20 
75 

See Fig. 9 & 10 


1 . 8 * 


30 

200 * 


75 

300* 


* In accordance with JEDEC registration data format (JS-14, RDF-2) filed for the JEDEC (2N-Series) types. 

* For either polarity of main terminal 2 voltage (Vj^j2) with reference to main terminal 1. 

■ For either polarity of gate voltage (Vq) with reference to main terminal 1. 
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TRIACS 

T410d,T4101, T4110, T4111, T4120, T4121 Series 
(Includes 2N5567-2N5574) 

ELECTRICAL CHARACTERISTICS, A f /Wax/Vnw/n Ratings and at Indicated Case Temperature (Tq) Unless Otherwise Indicated 


CHARACTERISTICS 

SYMBOL 

LIMITS 

UNITS 

MIN. 

TYP. 

MAX. 

Gate-Controlled Turn-On Time: 

(Delay Time + Rise Time) 

For VQ = VqroM' 'GT "'A, t^ = 0.1 ps. 

i-p= 15 A (peak) All 10-A triacs, i-j- = 25 A (peak) 
All 15-A triacs, Tc = 25®C 

'gt 


1.6 

2.5 

>s 

Thermal Resistance: 

Junction-to-Case; 

Steady-State 

Transient 

®J-C 

( 

See Fig. 19; 

r 

) 

®C/W 

Junction-to-lsolated Hex (Stud, see Dim. Outline): 

Steady-State 


- 

- 

1.1 


* In accordance with JEDEC registration data format (JS-14, RDF 2) filed for the JEDEC |2N-Series) types. 


10 

> 


1 
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0 2 4 6 e 10 

FOUL-CYCtE RMS ON-STATE CURRENT A 

92 SS- 3902 



92LS-2I39R3 



Fig. 1 — Power dissipation vs. on-state current 
for ail 10- A triacs. 


Fig. 2 — Power dissipation vs. on-state current 
for all 15-A triacs. 


Fig. 3 — Maximum allowable case temperature 
vs. on-state current for all 10- A triacs. 




92SS-3904RI 


AT SPECIF lEO CASE TEliP. 






1 CATE CONTROL MAY BE LOST | 






PE ATE D 


— 



J OVERLOAD MAY NOT BE REI 



'01 


UNTIL JUNCTION TEMPERATURE HAS 
RETURNED WITHIN STEADY-STATE 
RATED VALUE. 











L 








- 

- 












^ 


n 












' 


















j 











□ 














SURGE CURRENT DURATION — FULL CYCLES 


92SS‘3e23RI 


Fig. 4 — Maximum allowable case temperature 
vs. on-state current for all 15-A triacs. 


Fig. 5 — Peak surge on-state current vs. surge 
current duration for all 10-A triacs. 


Fig. 6 — Peak surge on-state current vs. surge 
current duration for all 15-A triacs. 
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TRIACS 


T4100, T4101, T4110, T4111, T4120, T4121 Series 

(Includes 2N5567-2N5574) 



Fig. 7 — On-state current vs. on-state voltage Fig. 8 — On-state current vs. on-state voltage p,g g _ qq holding current case tempera- 

f or all 10- A triacs. for all 15- A triacs. ture for all 10- A triacs. 



T5 -50 -25 0 25 

CASE TEMPERATURE (Tj.) — *C 


Fig. 10 — DC holding current vs. case tempera- 
ture for all 15- A triacs. 




Fig. 12 - DC gate-trigger current vs. case temp- 
peratured'^Sc ///“ modes) for all 
10- A triacs. 




-75 -50 -25 q 25 


CASE TEMPERAIURE (T^) ♦(: 

92SS-382S 



Fig. 13 — DC gate-trigger current vs. case tem- 
perature (1~ & modes) for all 
10- A triacs. 


Fig. 14 — DC gate-trigger current vs. case tem- 
perature (1'*' & nr modes) for all 
15- A triacs. 


Fig. 15- DC gate-trigger current vs. case tem- 
perature (1~ & m'^modes) for all 
15-A triacs. 



Fig. 16 - DC gate-trigger voltage vs. case tem- 


Fig. 17 — DC gate-trigger voltage vs. case tem- 


perature for all 10- A triacs. 


perature for all 15-A triacs. 
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TRIACS 


T4100, T4101, T4110, T4111, T4120, T4121 Series 
(Includes 2N5567-2N5574) 



-TRICGER CURRENT (Ict> — tnA TIME AFTER APPLICATION OF RECTANGULAR POAfER PULSE -SECONDS 

•2CS-irO«2 92LS-240rfll 


Fig. 18— Turn-on time vs. gate trigger current Fig 19— Transient junction-to-case thermal 
for all types. resistance vs. time for all triacs. 


WARNING: 

The RCA isolated-stud package thyristors should be han- 
dled with care. The ceramic portion of these thyristors con- 
tains BERYLLIUM OXIDE as a major ingredient. Do not 
crush, grind, or abrade these portions of the thyristors be- 
cause the dust resulting from such action may be hazardous 
if inhaled. 
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TRIACS 


T4113-T4115 Series 


400-Hz, 6, 10, & 15-A Silicon Triacs 

For Control-Systems Application in Airborne and Ground-SupportType Equipment 


These RCA triacs are gate-controlled full-wave 
silicon ac switches. 

The devices are designed to switch from an off- 
state to an on-state for either polarity of applied 
voltage with positive or negative gate-triggering 
voltages. 

They are intended for operation up to 400 Hz 
with resistive or inductive loads and nominal 


line voltages of 115 and 208 V RMS sine Wave 
and repetitive peak off-state voltages of 200 V 
and 400 V. 

These triacs exhibit commutating voltage 
(dv/dt) capability at high commutating current 
(di/dt). They can also be used in 60-Hz applica- 
tions where high commutating capability is 
required. 


MAXIMUM RATINGS, Absolute-Maximum Values: 
For Operation with Sinusoidal Supply Voltage at 
Frequencies up to 400 Hz and with Resistive or 
Inductive Load. 


REPETITIVE PEAK OFF-STATE VOLTAGE:* ^DROM 

Gate open, Tj = 50 to 100® C 200 

RMS ON-STATE CURRENT (Conduction angle = 360® ): >T(RMS) 

Case Temperature 

Tc = 90®C (T4115B,T4115D) 

= 85®C (T4114B, T4114D) 

= 80®C (T4113B,T4113D) 

For other conditions 


PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT >TSM 

For one cycle of applied principal voltage 

400 Hz (sinusoidal) 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage 


RATE-OF-CHANGE OF ON-STATE CURRENT: di/dt 

VdM = Vdrom . Igt= ■>60mA. tr = 0.1 MS 

FUSING CURRENT (for triac protection): 

Tj = -50to100®C, t = 1.25to10ms l 2 t 

PEAK GATE-TRIGGER CURRENT:^ >GTM 

For 1 [IS max 

GATE POWER DISSIPATION: 

PEAK (Fori Ms max., IgTM < 4 A. See fig. 6) PgM 

AVERAGE PG(AV) 

TEMPERATURE RANGE: 

Storage ^stg 

Operating (Case) Tq 

TERMINAL TEMPERATURE (During soldering): 

For 10 s max., (terminals and case) Tj 

STUD TORQUE: rs 

Recommended 

Maximum (DO NOT EXCEED) 


* For either polarity of main terminal 2 voltage (^MT2) with reference to main terminal 1 . 
■ For either polarity of gate voltage (^G) with reference to main terminal 1 . 

A For temperature measurement reference point, see Dimensional Outline. 



Fig. 1— Power dissipation vs. on-state current. 



Fig. 2— Maximum allowable case tempera- 
ture vs. on-state current. 


Features: 

■ di/dt capability =150 A//XS 

■ Shorted-emitter center-gate design 

■ Commutating dv/dt capability 
characterized at 400 Hz 


T4113D 

T4114D 

T4115D 


T4113E 

T4114E 

T4115E 


T4113M 

T4114M 

T4115M 


400 500 


600 V 


6 - 
10 
15 


See fig. 2 


A 

A 

A 


200 A 

100 A 

85 A 

. See fig. 3 

150 fidps 

30 . ■ - a2s 

4 A 

16 W 

0.2 W 

-50 to 150 : ®C 

-50 to 100 ®C 

225 ®C 


35 in-lb 

50 in-lb 
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T41 13 Series 
T4114 Series 
T4 11 5 Series 


Stud 

(See dimensional outline “W”.) 
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TRIACS 


T4113-T4115 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (Tc) Unless Otherwise Specified 




LIMITS 


CHARACTERISTIC 

SYMBOL 

ALL TYPES 

UNITS 



Min, 

Typ. 

Max. 


Peak Off-State Current: 4 






Gate open, Tj = lOQOC , VdrOM = Max. rated value 

•drom 


0.1 

2 

mA 

Maximum On-State Voltage:4 






Forij - 21 A (peak). Tq ■ 25 ° C 

vtm 

- 

1.4 

1.8 

V 

DC Holding Current:4 






Gate open. Initial principal current = 500 mA (DC), vq = 12 V, 






Tc = 250 C 

•ho 

- 

20 

75 

mA 

For other case temperatures 


See Fig. 5 



Critical Rate-of-Rise of Commutation V/oltage;4 






For VD - VdroM. ^TIRMS) ^ rated value, gate unenergi?ed 






Commutating di/dt = 21.4 A/ms,Tc ^ 90® C 






T4105B, T4105D, T41 15B, T41 15D 


5 

10 

- 


Commutating di/dt - 36 A/ms, Tc = 85° C 

dv/dt 




y/ps 

T4104B, T4104D, T4114B, T4114D 


5 

10 

- 


Commutating d(/dt = 53.3 A/ms, »T c = 80° C 






T4103B, T4103D, T4113B. T4113D 


5 

10 



Critical Rate-of-Rise of Off-State Voltage:4 






For vp VpRQivi, exponential voltage rise, 






gate open, Tp ^ 100° C 

dv/dt 

30 

150 


V/ps 

DC Gate-Trigger Current;4t Mode 

VmT2 

. Vg 






For vp 12 V (DC), I -f 

positive 

positive 



20 

50 


Rl 30 il. and III 

negative 

negative 

•gt 


20 

50 

mA 

Tc 25 0 c 1 

positive 

negative 



35 

80 


II 1 + 

negative 

positive 


- 

35 

80 


For other case temperatures 


See 

Figs. 78 

■ 

iS 


DC Gate-Trigger Voltage:4t 






For vp - 12 V(DC), Rl = 30U Tp 250C 

vgt 

- 

1 

2.5 ■ 

V 

For other case temperatures 

. 

See Fig. ! 



For vp = VpROM. Rl = Tp - lOOOC 

■ 

0.2 

- 

- 


Gate- Control led Turn-On Time; 






(Delay Time + Rise Time) 






For vp = VpROM, IgT =: 160mA, tr = 0.1 ps. 

^gt 




1 

ij = 25A (peak), Tp = 250C 


- 

1.6 

2.5 

Ps 

Thermal Resistance 






Steady-State (Junction-to-Case) 

^J-C 

- 

- 

1 

°C/W 

Transient (Junction-to-Case) 


See Fiq. 11 


Steady-State (Junction-to-Ambient) 

^J-A 

1 



33 

°c/w 


4 For either polarity of main terminal 2 voltage 
with reference to main terminal 1. 


t For either polarity of gate voltage (Vq) with reference 
to main terminal 1. 





Fig. 3— Peak surge on-state current vs. 
surge-curren t duration. 


Fig. 4— On-state current vs. on-state voltage. 


Fig. 5— DC holding current case temperature. 
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TRIACS 

T4113-T4115 Series 


ni^ 12^ 



sSiSSSSssssss:: 



" t Hi TTli aaBaaaaaaaBaB 
iaaBBa?2^«aaaaaBaaBaSa 


iSSSISSSSSSSSSSSSSSS 


CASE TEMPERATURE ITg) *C ttCS-ITOU 

Fig. 8-DC gate-trigger current vs. case 

temperature. ^/” and 1 11^ modes). 



TIME »FTER APPLICATION OF RECTANGULAR PONTER PULSE -SECONDS 

92LS-240TSI 

Fig. 1 1— Transient thermal resistance vs. 
time (junction-to-case). 




TRIADS 


T4700 Series 


15-A Silicon Triacs 

For Low-Power Phase-Control and Load-Switching Applications 

RCA T4700 series are gate-controlled full-wave ac These devices are intended for the control of ac loads in 

silicon switches. They are designed to switch from an off- applications such as space heater, oven and furnace controls, 

state to a conducting state for either polarity of applied motor controls, and lamp loads, 

voltage with positive or negative gate triggering. 


Features: 

■ di/dt Capability = 150 A//is 

■ Shorted-Emitter, Center-Gate Design 

■ Low Switching Losses 

■ Low On-State Voltage at High Current Levels 

■ Low Thermal Resistance 


TERMINAL CONNECTIONS 


MAXIMUM RATINGS, 4f»o/i/r«-Max/mum Values: 

For Operation with SO/SO-Hz, Sinusoidal Supply Voltage and Resistive or Inductive Load 


REPETITIVE PEAK OFF-STATE VOLTAGE:" 

Gate Open '^DROM 

RMS ON-STATE CURRENT: 

Tq = 70°C, conduction angle = 360° 'T(RMS) 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT 'tSM 


For one full cycle of applied principal voltage 

60 Hz l$inusoidal)','Tc “ 70°C 

For one full cycle of applied principal voltage 

(50-Hz, sinusoidal) , Tq “ 70^0 

For more than one full cycle of applied voltage 

PEAK GATE-TRIGGER CURRENT: 

For 1 us max *GTM 

RATE OF CHANGE OF ON-STATE CURRENT: 

Vq “ Vqrom. IgT ' 200 mA, tr = 0.1 ps di/dt 

FUSING CURRENT (for triac protection) . 2 

Tj'-40to100°C, t = 1.25to10ms • * 

GATE POWER DISSIPATION: 

Peak" (for 1 ps nrtax. and Iq j|y| = < 4 A) ^GM 

Average (averaging time - 10 ms max.) .' ^G(AV) 

TEMPERATURE RANGE.^ 

Storage Istg 

Operating (Cate) T(- 

PIN TEMPERATURE (During soldering): 

At distances ^ 1/32 in. (0.8 mm) from seating plane for 10 s nrtax 1~p 


T4700F T4700B T4700D T4700E 
50 200 400 500 v 

15 A 

100 A 

85 A 

See Fig. 3 

4 A 

150 A/ps 

50 A^s 

16 W 

0.45 W 

-40 to 150 °C 

-40 to 100 °C 

225 °C 


■ For either polarity of main terminal 2 voltage (V|^i-2> with reference to main terminal 1 . 
• For either polarity of gate voltage (Vq) with reference to main terminal 1 . 

^ For temperature measurement reference point, see Dimensional Outline. 



tZCS-277IS 


BOTTOM VIEW 


JEDEC TO-66 

(See dimensional outline “N”.) 





Fig. 1— Power dissipation curve. 


Fig. 2— Conduction rating chart (case temperature). Fig. 3— Surge current rating chart. 



Fig. 4— On-state characteristics for either Fig. 5— DC holding current characteristics for Fig. 6— DC gate-trigger current charac- 

direction of principal current. ei ther direction of principal current. teristics for and lll~ modes. 
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TRIACS 


T4700 Series 


ELECTRICAL CHARACTERISTICS 


At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (T^) 


CHARACTERISTICS 

TRIAC TYPES 

UNITS 


T4700B 1 

T4700D 



Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Peak Off -State Current*, IqROM 








Gate open 

At Tj = +100O C and VdroM = Max. rated value 


0.2 

4 


0.2 

4 

mA 

Instantaneous On-State Voltage*, vr 

For ij = 30 A (peak) and Tq = +25° C 

DC Holding Current*, IrO- 

- 

1.6 

2.0 

- 

1.6 

2.0 

V(peak) 

Gate Open 

Initial principal current = 150 mA (dc) 

At Tc = +250 c 


15 

60 


15 

60 

mA(dc) 

For other case temperatures .y. 

See Fig. 5 

See Fig.5 


Critical Rate of Applied Commutating Voltage*, 








Commutating dv/df. 

For VQ = Vqrom. IT(RMS) = 15 A, commutating 








di/dt = 8 A/ms, and gate unenergized 
At Tc = +700 G 

2 

10 

_ 

2 

10 

_ 

V/ms 

Critical Rate of Rise of Off -State Voltage*, 








Critical dv/dt; 

For vQ = VqroM, exponential voltage rise. 








gate open 

AtTc = +100OC 

30 

150 

_ 

20 

100 

_ 

V/ms 

DC Gate-Trigger Current* ", Iqt 








For VQ = 6 volts (dc), Rl = 12 ohms. 








Tc = +250 C, and Specified Triggering Mode: 
1"^ Mode: Vj 2 's positive, Vq is positive. . . 


15 

30 

_ 

15 

30 

mA(dc) 

I' Mode: Vj2 's positive, Vq is negative. . . 

- 

35 

80 

- 

35 

80 

mA(dc) 

111+ Mode: Vj 2 's negative, Vq is positive. . . 


35 

80 

- 

35 

80 

mA(dc) 

Ill- Mode: Vj 2 's negative, Vq is negative. . . 


15 

30 

- 

15 

30 

mA(dc) 

For other case temperatures 

See Figs. 6 & 7 

See Figs 

6& 7 


DC Gate-Trigger Voltage* ■, Vqj; 








For VQ = 6 volts (dc) and Rl = 12 ohms 








At Tc = +250 C 

- 

1 

2.5 

- 

1 

2.5 

V(dc) 

For other case temperatures 

See Fig. 

8 

See Fig. 

8 


For VQ = Vqrom ^nd Rl = 125 ohms 








AtTc = +10QOC 

0.2 


- 

0.2 

- 

- 

V(dc) 

Gate-Controlled Turn-On Time, tgt 








(Delay Time + Rise Time) 

For VQ = Vqrom. IGT = 160 mA, 








0.1 /is rise time, and ij = 25 A (peak) 

At Tc = +250 C 

_ 

1.6 

2.5 

_ 

1.6 

2.5 

MS 

Thermal Resistance, Junction to case. 








^dJC 

- 

- 

1.3 

- 

- 

1.3 

oc/W 


• For either polarity of main terminal 2 voltage (Vt 2) vwith reference to main terminal 1. 
■For either polarity of gate voltage (Vq) with reference to main terminal 1. 



Fig. 7— DC gate-trigger current charac- 
teristics for l~ and 1 11^ modes. 



Fig. 8— DC gate-trigger voltage characteristics. 
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Fig. 9— Turn-on time vs. gate-trigger current. 
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TRIACS 


T6000, T6001, T6006 Series 


16- A Silicon Triacs 

Three- Lead Plastic Types for Power-Control 
and Power-Switching Applications 

The RCA-T6000, T6001 and T6006 series 
triacs are gate-controlled full-wave silicon 
switches utilizing a plastic case with three 
leads to facilitate mounting on printed- 
circuit boards. They are intended for the 
control of ac loads In such applications as 
motor controls, light dimmers, heating con- 
trols, and power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 
of applied voltage with positive or negative 
gate triggering voltages. They have an on- 
state current rating of 16 amperes at a Tc 
of 80°C and repetitive off-state voltage 
ratings of 50 to 600 volts. 

The T6001 -series triacs are characterized for 
1+ III” gate triggering modes only and 
should suit a wide range of applications 
that employ diac or anode on/off triggering. 


VdROM* Tj = -66to110°c BO 

It(RMS) Tc = 80“C, 9 = 360°) 

For other conditions 

•tsm 

For one cycle of applied principal voltage 

60 Hz (sinusoidal), Tq = 80°C 

50 Hz (sinusoidal), Tq = 80°C 

For more than one cycle of applied principal voltage 
di/dt 

''D "^^DROM' *07 = 200 mA, t^ = 0.1 /iS . . . 

|2t [At Tc shown for It(RMS)1 • 

t = 1 0 ms 

= 4.25 ms 

•gtm" 

For 1 MS max 

Pqm 1 MS max., Icjivi <4 A) 

PQ(AV) 

^stg 

Tc 

T-j- (During soldering for 10 s max.) 


The T6006-series triacs are characterized 
for l"^ and lll'^ gate-triggering modes only. 
They are intended for power-control appli- 
cations in which integrated-circuit zero-cross- 
ing switches, such as the RCA-CA3059 
series, are used as the triac-triggering circuits. 
The T6006-series triacs have gate charac- 
teristics which assure that a CA3059-series 
integrated circuit can supply sufficient gate 
current to trigger them over their full oper- 
ating temperature range. 

The plastic package design provides not only 
ease of mounting but also low thermal im- 
pedance, which allows operation at high 
case temperatures and permits reduced heat- 
sink size. 


T6000B T6000C T6000D T6000E T6000M 

T6001B T6001C T6001D T6001E T6001M 

T6006B T6006C T600BD T6006E T6606M 

200 300 400 500 600 V 

16 A 

See Fig. 2 


— 150 A 

140 A 

— See Fig. 3 

— 100 A/ms 

100 a2s 

49 a2s 

— 4 A 

— 16 W 

— 0.5 W 

-65 to 150 °C 

-65 to 110 °C 

— 225 °C 


Maximum Ratings, Absolute-Maximum Values: 


T6000F 

T6001F 


• For either polarity of main terminal 2 voltage (V|y/JT2) reference to main terminal 1 . 
" For either polarity of gate voltage (Vq) with reference to main terminal 1 . 


Features: 

■ 150-A peak surge fuii-cycle 
current ratings 

■ Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Package design facilitates mounting on a 
printed-circuit board 


TERMINAL DESIGNATIONS 



BOTTOM VIEW 


GATE 

9aCS-2r7l8 

JEOEC TO-220AB 

(See dimensional outline “S".) 



FULL -CYCLE RMS ON -STATE CURRENT jly (RMS)] ~ * 


92C8- 29377 

Fig, 1 — Power dissipation irs on-state current. 



92CS- 29278 


Fig. 2 — Maximum allowable case-temperature 
vs on-state current. 
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TRIACS 


T6000, T6001, T6006 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperatures 


CHARACTERISTIC 

LIMITS 
For All Types 
Except as Specified 

UNITS 


Min. 

Typ. 

Max. 


•drom* 





Tj = 1 10°C, VqroM “ \ia\ue 

- 

0.1 

1.2 

mA 

VTM* T6000. T6006 Series 

- 

1.4 

1.75 


ij = 30 A (peak), Tq = 25°C T6001 Series 

- 

1.8 

2.0 

V 

•ho* 





VD = 1 2 V, Tc = 25°C T6000 Series 


15 

35 

mA 

T6001 Series 

- 

20 

50 

For other case temperatures 

See Fig. 7 


dv/dt*^ 

= ^DROM' 'T(RMS) = 16 a, di/dt = 8.5A/ms, 





Tc = 80°C 

4 

10 

_ 

V/jus 

dv/dt* 

VD = VqroM'Tc = 100°C 





T6000B, T6001 B‘, T6006B 

100 

300 

_ 


T6000C,T6001C,T6006C 

85 

275 

- 


T6000D,T6001D.T6006D 

75 

250 

- 

V/jus 

T6000E,T6001E,T6006E ... - 

T6000M, T6001M, T6006M 

65 

60 

225 

200 




Mode VmT2 Vq 





vp = 12 V (dc) 1+ positive positive T6000 series . . 

- 

25 

50 


RL = 30ri T6001 series . . 

- 

- 

80 


Tc = 25°C T6006 series . . 

- 

- 

45 

mA 

111“ negative negative T6000 series . . 

- 

25 

50 


T6001 series . . 

- 

- 

80 


1“ positive negative T6000 series only 

- 

45 

80 


lll'^ negative positive T6000 series only 

- 

45 

80 

mA 

T6006 

- 

- 

45 

For other case temperatures 

See Figs. 9 and 10 







T6001 1+ 111“ 

_ 

1.25 

3.0 


vp = 12 V(dc). RL = 30n,Tc = 25OC . T6006 1+ 111 + 

- 

1.25 

1.5 

V 

T6000 all modes 

- 

1.25 

2.5 


VD ^ ^DROM' ^L ^ 125 n, Tq = 100°C 

0.2 

- 

_ 


For other case temperatures 

See Fig. 1 1 


^gt 

Vp = VpROM' Igt " SO t^ = 0.1 JUS, ij = 25 A (peak). 





Tc = 25°C 

- 

1.6 

2.5 

JUS 

^dJC • 

- 

- 

1.5 

°C/W 

f^0JA 

- 

_ 

50 

°C/W 


• For either polarity of main terminal 2 voltage (V|y|j2) with reference to main terminal 1. 

■ For either polarity of gate voltage (Vq) with reference to main terminal 1. 

^ Variants of these devices having dv/dt characteristics selected specifically for inductive loads 
are available on special order; for additional information, contact your RCA Representative 
or your RCA Distributor. 



92CS- 29279 


Fig. 3 — Peak surge on-state current vs surge 
curren t dura tion. 



Fig. 4 — Peak surge on-state current and 
fusing-current vs time. 



Fig. 5 — Gate pulse characteristics for all 



POSITIVE OR NEGATIVE INSTANTANEOUS 
ON- STATE VOLTAGE (¥-r)—V 

92CS-292BI 

Fig. 6 — On-state current vs on-state voltage. 
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TRIACS 


T6000, T6001, T6006 Series 



92CS-29282 

Fig. 7 — DC holding current case temperature. 
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Fig. 8 — Typical critical rat e-of -rise of off-state 
voltage vs case temperature. 



92CS --29263 

Fig. 9 — DC gate-trigger current (for 1^ and II T 
triggering modes) vs case temperature. 



-60 - 40 - 20 0 20 40 60 

CASE TEMPERATURE (Tc> — *C 

92CS-29284 


Fig. 10 — DC gate-trigger current (for l~ and lll^ 
triggering modes) vs case tempera ture 
for T6000-series only. 



92CS-29285 

Fig. 11 — DC gate-trigger voltage vs case temper- 
ature for T6000 series only. 



Fig. 12 — Turn-on time vs gate-trigger current. 
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TRIADS 


2N6342A-2N6344A, 2N6346A-2N6348A (T6000) Series 


12-A Silicon Triacs 


Three- Lead Plastic Types for Power-Control 
and Power- Switching Applications 


The 2N6342A-44A, and 2N6346A-48A 
series triacs are gate-controlled full-wave 
silicon switches utilizing a plastic case with 
three leads to facilitate mounting on printed- 
circuit boards. They are intended for the 
control of ac loads in such applications as 
motor controls, light dimmers, heating con- 
trols, and power-switching systems. 

These devices are designed to switch from 
an off-state to an on-state for either polarity 


of applied voltage with positive or negative 
gate triggering voltages. They have an on- 
state current rating of 12 amperes at a Tq 
of 80°C and repetitive off-state voltage 
ratings of 200, 400, and 600 volts. The 
plastic package design provides not only 
ease of mounting but also low thermal im- 
pedance, which allows operation at high 
case temperatures and permits reduced heat- 
sink size. 


Maximum Ratings, Absolute-Maximum Values: 


^DROM* 

't(rms) 


Tj = -40 to 110 C 
Tq = 80°C, 0 = 360° 
For other conditions 


'TSM 

For one full cycle of applied principal voltage 
60 Hz (sinusoidal), Tq = 80°C . 

50 Hz (sinusoidal), Tq = 80°C . 

Fbr more than one cycle of applied principal vc 
di/dt 

''D '^DROM' 'gT V ^ • 

|2t [At Tq shown for 'j(rmS)' half-sine wave): 

t = 10 ms . . 

= 2.5 ms 

= 0.5 ms 

= 1 to 8.3 ms 

’gtm" 

For 1 MS max. 

^GM 

^G(AV) 

■'stg 

Tq ......... 

Tj (During soldering for 10 s max.) 


(For 1 MS max., iQjiyj ^ 4 A) 


2N6342A 

2N6343A 

2N6344A 


2N6346A 

2N6347A 

2N6348A 


200 

400 

600 

V 


12 


A 






120 


A 


113 


A 






100 


A/ms 


64 


a2s 


40 


a2s 


23 


a2s 


40 


a2s 


4 


A 


20 


W 


0.5 _ 


W 


-40 to 150 
. -40 to 1 10 


°c 



°c 


230 _ 


°c 


♦ In accordance with JEDEC registration data format JC-22 RDF-2. 

• For either polarity to main terminal 2 voltage (V|^j 2 ) with reference to main terminal 1 . 
■ For either polarity to gate voltage (Vq) with reference to main terminal 1 . 


Features: 

■ 120-A peak surge full-cycle current ratings 

■ Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Glass-passivated chip for stability 

■ Package design facilitates mounting on a 
printed-circuit board 


TERMINAL CONNECTIONS 



92CS-277I8 


JEDEC TO-220AB 
(See dimensional outline “S.”) 


* I QUADRANT 


OfF STATE 
■'^DROM / 

'i 

. NOI 

/ MAIN TERMINAL 2 
1 POSITIVE 

Kon 
' STATE 

ITIH 




quadrant 

( 

OFF STATE 

NO. Ill I 

MAIN terminal 2 

^IL 

NEGATIVE state/.] 

t 

92lS - 221 


Fig. 1 - Principal voltage-current characteristic. 



Fig. 2 — Power dissipation as a function of average 
on-state current. 



Fig. 3 — Power dissipation as a function of rms 
on-state current. 



Fig. 4 — Maximum allowable case-temperature 

as a function of average on-state current. 
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TRIACS 


2N6342A-2N6344A, 2N6346A-2N6348A (T6000) Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Uness Otherwise Specified, and at indicated Temperatures 




LIMITS 




CHARACTERISTIC 

For All Types 
Except as Specified 

UNITS 



Min. 

Typ. 

Max. 



'□ROM* 

Tj = 1 1 0°C, = Max. rated value 

- 

- 

2 

mA 

♦ 

''TM* 

ij= 17A(peak),Tc = 25°C 

- 

1.3 

1.75 

V 


‘ho* 

Gate open. Initial principal current = 200 mA 






V0 = 12V, Tc = 25°C 
= -40° C 

_ 

6 

40 

75 

mA 


dv/dt* (Commutating) 



' 



vq “ ^DROM' *TM “ ~ 6.5A/ms, 

Tq = 80°G 

- 

5 

- 



dv/dt* (Off-State) 






VD = VdroM' Tc= 100°C 
2N6342A. 2N6346A 

100 

3oa 


V//is 


2N6343A. 2N6347A 

75 

250 

- 



2N6344A, 2N6348A 

60 

200 

- 



‘GT** ~ (dc), Rj_ = loon 

Mode V(y|j 2 Vq 
U + -1- 


6 

50 



Tc = 25°C 111- 

- 

10 

50 



1- -h - (2N6346A-48A only) 

- 

6 

75 



11H - -H (2N6346A-48A only) 

- 

25 

75 

mA 

* 

U + -H 

- 

- 

100 


* 

Tc = -40°C 111- 

- 

- 

100 


* 

1- - (2N6346A-48Aonly) 

- 

- 

125 


* 

111+ - + (2N6346A-48A only) 

- 

- 

125 



Vgt** vq = 12 V (dc), Rl = loon 






Mode V|y|j2 Vq 

1+ + + 


0.9 

2 



Tc=25°C 111- 

- 

1.1 

2 



1- + - (2N6346A-48Aonly) 

- 

0.9 

2.5 



111+ - + (2N6346A-48Aonly) 

- 

1.4 

2.5 


* 

1+ + + 

- 

- 

2.5 


* 

Tc = -40°C 111- 

- 

- 

2.5 


* 

1- + - (2N6346A-48Aonly) 

- 

- 

3 

V 

* 

111+ - + (2N6346A-48Aonly) 

- 

- 

3 



VD = VqroM' 

1+ + + 

0.2 





Tj=110°C 111- 

0.2 

- 

- 



1- + - (2N6346A-48Aonly) 

0.2 

- 

- 



111+ - + (2N6346A-48A only) 

0.2 

- 

1 



^gt 

vq ~ ^DROM' ‘gT ~ 120 mA, t^ = 0.1 /is, i j = 17A (peak), 
Tc = 25°C 


1.5 

2 

/is 


R0JC 

- 

- 

2 

°C/W 


* In accordance with JEDEC registration data format JC-22 RDF2. 

• For either polarity of main terminal 2 voltage reference to main terminal 1. 

■ For either polarity of gate voltage (Vq) with reference to main terminal 1 . 



function of rms on-state current. 



Fig. 6 — Peak surge on-state current as a function 
of surge current duration. 



current as a function of time. 



92CS-30367 


Fig. 8 — On-state current as a function of on-state 
voltage. 
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TRIACS 


2N6342A-2N6344A, 2N6346A-2N6348A (T6000) Series 



Fig. 9 — Normalized holding current as a function 
of case temperature. 
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Fig. 10 — Normalized gate trigger current as a 
function of case temperature. 



Fig. 11 - Normalized gate trigger voltage as a 
function of case temperature. 



Fig. 12 — Normalized transient thermal resistance 
as a function of time. 
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TRIACS 


MAC15, MAC15A (T6000) Series 
15-A Silicon Triacs 


Three- Lead Plastic Types for Power-Control 
and Power-Switching Applications 


The RCA-MAC15 and MAC15A series triacs 
are gate-controlled full-wave silicon- switches 
utilizing a plastic case with three leads to 
facilitate mounting on printed-circuit boards. 
They are intended for the control of ac 
loads in such applications as motor controls, 
light dimmers, heating controls, and power- 
switching systems. 

These devices are designed to switch from an 
off -state to an on-state for either polarity of 

Maximum BdX\n%%, Absolute-Maximum Values: 

'^DROM* Tj = --40 to 1 25°C 


applied voltage with positive or negative gate 
triggering voltages. They have an on-state cur- 
rent rating of 12-A at Tq = 95°C and 15-A at 
Tq = 80°C and repetitive off-state voltage 
ratings, of 200, 400, and 600 volts. 

The plastic package design provides not only 
ease of mounting but also low thermal Im- 
pedance, which allows operation at high 
case temperatures and permits reduced heat- 
sink size. 


'T(RMS) ^ 


) = 360 

^ - 95°C 

'' = 80°C . . . . ' 

For other conditions 

•tsm- 

For one full cycle of applied principal voltage, at 
current and temperature shown above for I j(p{|\/is) 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage 
di/dt 

''D "" '^DRO(\/l' ' gT V ^ ■ • • 

•gtm" 

For 1 ps max 

^GM ^ 'gTM 

^G{AV) 

> • • • 



T-j- (During soldering for 10 s max.) 


MAC15-4 

MAC15-6 

MAC 15-8 


MAC15A-4 

MAC15A-6 

MAC15A-8 


200 

400 

600 

V 


12 


A 


15 


A 


. See Fig. 3 _ 




150 


A 


__ 140 


A 


. See Fig. 4 _ 




_ 100 


Alps 

A 


2 



20 


__ w 


_ 0.5 


_ w 


-40 to 150 . 


_ °c 


-40 to 125 


°c 


. 230 




Features: 

■ 150-A peak surge full-cycle current ratings 

■ Shorted-emitter center-gate design 

■ Low switching losses 

■ Low thermal resistance 

■ Glass-passivated chip for stability 

■ Package design facilitates mounting on a 
printed-circuit board 


TERMINAL CONNECTIONS 


MT2 
(FLANGE) 



BOTTOM VIEW 


GATE 

92CS-277I8 


JEDEC TO-220AB 
(See dimensional outline ‘‘S’’.) 


MAIN TERMINAL 2 


■^drom 


QUADRANT Ih /\ 

NO. Ill 

MAIN terminal 2 nn-J 
NEGATIVE state! .j 


V STATE 


OFF STATE 


92LS-22I4B7 

F/ff. 1 - Principal voltage-current characteristic. 


• For either polarity of main terminal 2 voltage (V|^j2) with reference to main terminal 1. 
■ For either polarity of gate voltage (Vq) with reference to main terminal 1. 



Fig. 2 — Power dissipation as a function of on-state 
current. 




9ZCS- 30433 

Fig. 4 — Peak surge on-state current as a function of 


function of on-state current. 


surge current duration. 
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TRIACS 


MAC15, MAC15A (T6000) Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperatures 


CHARACTERISTIC 

LIMITS 
For All Types 
Except as Specified 

UNITS 


Min. 

Typ. 

Max. 


•drom* 

Vdrom “ •'3ted value, Tq = 125°C 

_ 

_ 

2 

mA 

VTM* 

Tq = 25°C, ij = 21A (peak) 

- 

1.3 

1.6 

V 

'ho* 

Gate open. Initial principal current = 200 mA (dc) 
VD = 12 V. Tc = 25°C 


6 

40 

mA 

dv/dt* (Commutating) 

= ^DROM- 'T = 21 A (peak) 
di/dt = 8 A/ms, Tq = 80°C 


5 


V//is 

\Qj9m VQ = 12 V (dc), R(_ = 100 n 
Tc = 25°C Mode Vmj2 

1+ + + 



50 


111- 

- 

- 

50 

mA 

1— + — MAC15A series only 

- 

- 

75 


111+ — + MAC 15A series only 

- 

- 

75 


VqT** vq = 12 V (dc), Rl = 100 ^2 
Tc = 25°C Mode V|yiT 2 VG 

1+ + + 


0.9 

2 


111- 

- 

1.1 

2 


1— + — MAC 15A series only 

- 

0.9 

2.5 


111+ — + MAC1 5A series only 

- 

1.4 

2.5 

V 

Tc=110°C VD = VDROM«RL='»0kS2 
1+ + + 

0.2 




111- 

0.2 

- 

- 


1— + - MAC1 5A seriesonly 

0.2 

- 

- 


111+ — + MAC1 5A seriesonly 

0.2 

- 

- 


^gt 

vp “ ^DROM' 'GT “ ^20 mA, t^ = 0.1 /is, iy= 17A (peak), 
Tc = 25°C 


1.5 

2 

MS 

Rfljc 

- 

- 

2 

°C/W 


— rou; 
6 

5 4 

i< == 

llio 



































r 








7 


7 
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POSITIVE OR NEGATIVE INSTANTANEOUS 

ON-STATE VOLTAGE — ^ 9ZCS-30428 

Fig. 5 — On-state current as a function of on-state 
voltage. 


POSITIVE OR NEGATIVE 
C HOLDING CURRENT ( Ihq) — 
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1 

\ 

\ 











X 




! 












QA. 











-60 -A 

10 -: 

:o 

o 

o 

s 

s 

8 
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CASE TEMPERATURE(Tc) — *C 92CS-30432 

Fig. 6 - DC holding current as a function of case 
temperature. 



* For either polarity of rnain terminal 2 voltage reference to main terminal 1 

i For either polarity of gate voltage (Vq) with reference to main terminal 1. 


-60 -40 -20 0 20 40 60 80 100 120 140 

CASE TEMPERATURE (Tq) — »C 

9ZCS- 30431 

Fig. 7 — Normalized gate trigger current as a function 
of case temperature. 




Fig. 8 — Normalized gate trigger voltage as a function 
of case temperature. 


Fig. 9 — Normalized transient thermal resistance 
as a function of time. 
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TRIADS 


T6260, T6261 Series 

25-A Silicon Triacs 

isolated Flange, Quick-Connect 
Terminals — Compatible TO-3 Mounting 

For General Purpose AC Power 
Switching Applications 


The RCA T6260 series and T6261 series 
triacs are gate-controlled full-wave silicon ac 
switches. They are designed to switch from 
an off state to an on state for either polarity 
of applied voltage with positive or negative 
gate-triggering voltages. 

The types in these series utilize an RCA 
designed package JEDEC TO-238AA that 
features an isolated flange for ease of 
mounting and with good thermal 
conductivity; and rugged, quick-connect 
type terminals. 

These triacs are intended for control of ac 
loads in applications such as microwave-oven 



Fig. 1 - Principal voltage-current characteristic 
for both series. 


controls, heating controls, motor controls, 
arc-welding equipment, light dimmers, and 
power-switching systems. They can also be 
used in air-conditioning and photocopying 
equipment. 

The T6260 series triacs are characterized for 
all four triggering modes, 1^, lll“, l~, and 
111+ 

The T6261 series triacs are characterized for 
and lll~ gate triggering modes only and 
should suit a wide range of applications that 
employ diac or anode on/off triggering. 


MAXIMUM RATll^GS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies 
Up to 50/60 Hz and with Resistive or inductive Load. 

vdrom ’ 

Gate open, Tj = -40 to 1 10° C 

'T(RMS) = 360°): 

Te=75°C 

For other conditions 

■'TSM‘ 

For one cycle of applied principal voltage 

60 Hz (sinusoidal), Ij(Riyis) and Tc as above . . . . . 

50 Hz (sinusoidal), It(RMS) Tc as above 

For more than one cycle of applied principal voltage ... 
di/dt: 

^DM ^ '^DROM' ‘GT = 200 mA, tr = 0.1 ps (See Fig. 14) . 


T6260C T6260E 

T6261C T6261E 


T6260B T6260D T6260M 

T6261B I T6261D I T6261M 

200 300 400 500 600 V 

25 A 

See Fig. 3 


- 300 A 

280 A 

See Fig. 4 

- 100 A/ps 


l*t [At Tc shown for It(RMS)' half-sine wave] : 

t = 20 ms 500 — 

8.3 ms — 370 — 

0.5 ms 145 — 

•gtm 

For 1 ps max. (See Fig. 8) 12 — 

PgIVI: 

Peak (For lOps max., IqtM ^ ^A (peak), (See Fig. 8). . . 40 — 

Pg(AV) 0-75 - 

Tstg^ 40 to 1 25 

Tc^ --40to110 

Tt^ 

During soldering for 10 s maximum 225 

Isolation Voltage (Te rminals to flange) 2500 — 


•For either polarity of main terminal 2 voltage (V(yiT2) vvith reference to main terminal 1. 
■For either polarity of gate voltage ( Vq) ^vith reference to main terminal 1 . 

^For temperature measurement reference point, see DimenslonaTTJutTine. 


A*s 

A’s 

A’s 

A 

W 

W 

°C 

°C 

°C 

Vrms 


Features: 

■ di/dt Capacity =100 A/ps 

■ Shorted- Emitter, Center- Gate Design 

■ Low Switching Losses 

■ Low On-State Voltage at High Current 
Levels 

■ Low Thermal Resistance 

■ 2.5 kV RMS Isolation 

■ Recognized under the component 
program of Underwriters Labora- 
tories, Inc. (File No. E76004) 


TERMINAL DESIGNATIONS 



92CS-34I46 

TOP VIEW 

JEDEC TO-238AA 

(See dimensional outline “V”.) 



0 5 10 15 ZO 25 


RMS ON- STATE CURRENT [It(rms)] —A 92 CS 32003 
Fig. 2 — Power dissipation as a function of on-state 
current for both series. 



0 5 10 IS 20 25 


RMS ON-STATE CURRENT riTiD|i.s)l— A 

L imwaij 92 CS -32004 

Fig 3 — Maximum allowable case-temperature as a 
function of on-state current for both series. 
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TRIACS 


T6260, T6261 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperatures 


CHARACTERISTIC 

LIMITS 
For All Types 
Except as Specified 

UNITS 


Min. 

Typ. 

Max. 


'□ROM* 





Vdrom ^ value, gate open, Tq = 1 10°C 

- 

0.2 

4 

mA 

"TM* 





Tq = 25^"C, ij = 100A (peak), 

- 

1.5 

2 

V 

= 56A (peak) 


1.35 

1.85 


'ho* 

Gate open, initial principal current = 500 mA (dc) 
Vp = 12 V, Tq = 25^C 


25 

60 

mA 

For other case temperatures 

See Fig. 7 


dv/dt* (Commutating) (See Fig. 15) 

''d " ^drom' 't(rms) " 

di/dt = 13 A/ms, gate unenergized, Tq = 75°C 1 

5 

30 


Mips 

dv/dt* (Off-State) ^ = 200 V 

50 

200 


''D " ^DROM' exponential voltage rise, ° 30 q^ 40q V 

30 

150 

- 


gate open, Tq = 1 1 0°C 500, 600 v 

20 

100 

- 


Iqj** vp= 12 V (dc), R|_= 3012, Tq = 25°C 





Mode V^-p 2 Vq 





]+ + + 

- 

15 

50 


T6260 111- 

- 

20 

50 

mA 

1- -f 

- 

30 

80 


11H - -t- 

- 

40 

80 


1+ -1- + 

- 

- 

80 


T6261 111- - _ 

- 

- 

80 


For other case temperatures 

See Fig. 9, 10 


Vgt*" Vp=12V(dc), Rl = 3012,Tq = 25‘'C (See Fig. 11) 





T6260 

_ 

1.1 

2.5 

V 

T6261 

- 

1.5 

3 


tg^ (See Fig. 12, 16) 

Vq = ^DROM' 'gT ~ 200 mA, t^ = 0.1 ps, i-p = 60A (peak), 
Tq = 25° C 


1.7 


MS 

^OJC 

- 

- 

1.1 

°C/W 


•For either polarity of main terminal 2 voltage (V|\/|T2) vvith reference to main terminal 1. 
■For either polarity of gate voltage (Vq). with reference to main terminal 1. 



of surge current duration for both series. 



Fig. 5 — Peak surge on-state current and fusing 
current as a function of time for 
both series. 



Fig. 6 - On-state current as a function of on-state 
voltage for both series. 



CASE TEMPERATURE (Tq ) — °C 

92CS-32007 

Fig. 7 — DC holding current as a function of case 
temperature for both series. 
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TRIACS 


T6260, T6261 Series 



Fig. 8 — Gate-trigger characteristics and limit- 
ing conditions for determination of 
permissable gate-trigger pulses for both 
series. 



Fig. 11 — DC gate-trigger voltage vs. case temperature 
for both series. 



Fig. 9 — DC gate-trigger current vs. case temperature 
d'^ & nr modes) for both series. 



-70 -60 -50 - 40 -30 -20 -10 0 10 20 30 40 

CASE TEMPERATURE (Tc )— *C 


92CS- 32009 

Fig. 10 — DC gate-trigger current vs. case temperature 
(r & Uf^ modes) for both series. 


/ 

di/dt 

/ 




Fig. 12— Turn-on time vs. gate-trigger current. 



92LS-2263RI 

Fig. 13 — Transient Junction-to-case thermal resistance 
vs. time for both series. 



Fig. 15 — Relationship between supply voltage 
and principal current (inductive load) 
showing reference points for definition 
of commutating voltage (dv/dt). 


♦gt = + ♦r 



92CS-l336eR2 


Fig. 16 — Relationship between off-state voltage, 
on-state current, and gate-trigger volt- 
age showing reference points for 
definition of turn-on time (tg^. 
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TRIACS 

T6400, T6401, T6410, T6411, T6420, T6421 Series 
(Includes 2N5441-2N5446, 2N5806-2N5809) 


25-A, 30-A and40-A Silicon Triacs 

For General Purpose AC Power Switching Application 
All 30-A and 40-A Triacs 

For Control-Systems Application in Airborne and Ground Support Type Equipment 
25-A. 400-Hz Triacs (2N5806-2N5809) 


These RCA triacs are gate-controlled full- 
wave silicon ac switches. They are designed 
to switch from an off-state to an on-state 
for either polarity of applied voltage with 
positive or negative gate triggering voltages. 

These triacs are intended for control of ac 
loads in applications such as heating con- 
trols, motor controls, arc-welding equip- 
ment, light dimmers, and power switching 


systems. They can also be used in air- 
conditioning and photocopying equip- 
ment. 

Types 2N5441-43 and T6401 series em- 
ploy a press-fit package. Types 2N5444- 
46, 2N5806-09, and T6411 series employ 
a stud package. T6421 series and T6421 
series employ an isolated-stud package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies 
up to 50/400 Hz and with Resistive or Inductive Load. 25 

•REPETITIVE PEAK OFF-STATE VOLTAGE * VqrqM 

Gate open, Tj = -65 to 1 1 0°C 

RMS ON-STATE CURRENT (Conduction angle > 360°>: 't(RMS) 

Case temperature 

Tq = 70°C (2N5441;43, -Press-fit types) 

= 65°C (2N5444-46, -Stud types) 

= 60®C (T6420 series - Isolated-stud types) 

= 65°C (T6401 series - Press-fit types) 

= 60°C (T6411 series - Stud types) 

= 55°C (T6421 series - Isolated-stud types) 

= 80°C (2N5806-2N5809 - Stud types) 

For other conditions 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: I-TSm 

For one cycle of applied principal voltage, T(^ as above 

* 60 Hz (sinusoidal - 30-A & 40-A types) 

50 Hz (sinusoidal - 30-A & 40-A types) 

400 Hz (sinusoidal - 25-A types) 

• 60 Hz (sinusoidal - 25-A types) 

50 Hz (sinusoidal - 25-A types) 

For more than once cycle of applied principal voltage 

RATE OF CHANGE OF ON-STATE CURRENT: di/dt 

^DM " ^'dROM- 'gT " 200 mA, t, = 0.1 /is 

FUSING CURRENT (For Triac Protection): |2, 

[AtTc shown for IjirmS)'- 

t = 20 ms (30-A & 40-A types) 

= 2.5 ms (30-A & 40-A types) 

= 0.5 ms (30-A & 40-A types) 

= 20 ms (25 A types) 

= 2.5 ms (25-A types) 

=0.5 ms (25-A types) 

•PEAK GATE-TRIGGER CURRENT:* Iq-j-M 

For 1 /is max.. See Fig. 15 (30-A and 40-A types only) 

•GATE POWER DISSIPATION: 

PEAK (For 10/is max., Iqj|\/i ^4 A, -30-A & 40-A types) . . Pqm 
- 25-A types) Pq,^ 

AVERAGE (30-A & 40-A types) ^GIAV) 

(25-A types, t = 16.6 ms) ^G(AV) 

•TEMPERATURE RANGE:* 

Storage (20-A & 40-A types) T^^g 

(25-A types) Tj,g 

Operating (Case) - 40-A types Tq 

- 30-A types Tq 

- 25-A types Tq 

•TERMINAL TEMPERATURE: Tj 

During soldering for 10 s max. (terminals and case) 

30-A 8i 40-A types 

25-A types 

STUD TORQUE: 

Recommended ’ . . . 

Maximum (DO NOT EXCEED) 


_ 

2N5441 

2N5442 

_ 

2N5443 

_ 

2N5444 

2N5445 

- 

2N5446 

T6420F 

T6420B 

T6420D 

T6420E 

T6420M 

T6401F 

T6401B 

T6401D 

T6401E 

T6401M 

T6411F 

T6411B 

T6411D 

T6411E 

T6411M 

T6421F 

T6421B 

T6421D 

T6421E 

T6421E 

- 

2N5806 

2N5807 

2N5808 

2N5809 

50 

200 

400 

500 

600 


- See Figs. 4, 5, 6 


300- 

265- 

370- 

200- 


500- 
• 250- 


-55 to 125 - 
-65 to 110 - 


225- 

260- 


°C 

°C 


kgf-m 

in-lb 

kgf-m 


Features: 

■ di/dt Capability = 100 A//is 

■ Shorted-Emitter, Center-Gate Design 

■ Low Switching Losses 

■ Low On-State Voltage at High 
Current Levels 

■ Low Thermal Resistance 

Additional Features for the 
2N5806-2N5809: 

■ Available in JAN 

■ Commutating dv/dt capability 
Characterized at 400 Hz 


TERMINAL CONNECTIONS 


A^s 

a2s 

a2s 

a2s 



:s-27776 

2N5441-43 T6401 series 
Press- Fit Types 

(See dimensional outline "U.”) 



2N5444-46, 

2N5806-09, T6411 series 
Stud Types 

(See dimensional outline “Y.”) 


MT I 



92CS-27735RI 

T6420 series, 

T6421 series 
Isolated-Stud Types 

(See dimensional outline “X.”) 


WARNING: The ceramic of the isolated stud package 
contains beryllium oxide. Do not crush, grind, or 
abrade this part because the dust resulting from such 
action may be hazardous if inhaled. Disposal should 
be by burial. 


* In accordance with JEDEC registration data format (JS-14, RDF 2) filed for the JEDEC (2N-Series) types. 

* For either polarity of main terminal 2 voltage (V|y^-j- 2 ) with reference to main terminal 1 . 

* For either polarity of gate voltage (Vq) with reference to mam terminal 1 . 

“ For temperature measurement reference point, see Dimensional Outline. 
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TRIACS . - 

T6400, T6401, T6410, T6411,T6420, T6421 Series 
(Includes 2N5441 -2N5446,2N5806-2N5809) 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Otherwise Specif ied and at Indicated Case Temperature (Tq) 


CHARACTERISTICS 

SYMBOL 

LIMITS 1 

UNITS 

MIN. 

TVP.- 

MAX. 

Peak Off-State Current:* 






Gate open, VQRQiyi = Max. rated value 






Tj = IIO^C, (40- A types) 


- 

0.2 

4* 


= lOO^C, (30-A types) 

'drom 

- 

0.2 

4 

mA 

= 115“ C, {25-A types) 


- 

0.2 

2* 


Maximum On-State Voltage:* 






For i-j- = 100 A (peak), Tq = 25“C, (40-A types) 


- 

1.7 

2 


For ij = 56 A (peak), Tq = 25“C, (40-A types) . 

,, 

- 

1.5 

1.85* 


For ij = 100 A (peak), Tq = 25®C, (30-A types) 

''TM 

- 

2.1 

2.5 


* 35 A (peak), pulse width < 1 ms. 






duty cycle < 2%, Iq = 150 mA,TQ = 25“C (25-A types) . . 


- 

1.3 

1.6* 


DC Holding Current:* 






Gate open. Initial principal current = 500 mA (dc), vq = 12V: 






Tq = 25“C (30-A & 40-A types) 


- 

25 

60 


= 25“C (25-A types) 


- 

30 

75 


= -65“C (40-A types) 

'ho 

- 

- 

100* 

mA 

= -40“C (25-A types) 


- 

45 

100* 


For other case temperatures 


See Figs. 13& 14 


Critical Rate of Rise of Commutation Voltage:* 






VD = Vqrom- 't(RMS) = ^0 A, commutating 






di/dt = 22 A/ms, gate unenergized. 






Tq= 70“C (40-A, Press-fit types) 


5* 

30 

- 


= 65“C (40-A, Stud-types) 


5* 

30 

- 


= 60“C (40-A, Isolated-stud types) 


5‘ 

30 

- 


VD = VqroM- 'T(RMS) = 30 A, commutating 

dv/dt 




v/p$- 

di/dt = 16 A/ms, ga'te unenergized. 






Tq= 65“C (30-A, Press-fit types) 


3 

20 

- 


* 60“C (30-A, Stud types) 


3 

20 

- 


* 55“C, (30-A, Isolated-stud types) 


3 

20 

- 


VQ “ Vqrqm, It(RMS) “ 25 A, commutating 






di/dt “ 88 A/ms, gate unenergized 






Tq=80*C (25-A, Stud types) 


5 

- 

- 


Critical Rate-of-Rise of Off-State Voltage:* 






For Vq = VqroM' exponential voltage rise, gate open 






Tq = 110“C(40-A types): 






2N5441, 2N5444, T6420B 


50* 


- 


2N5442, 2N5445, T6420D 


30* 


- 


2N5443, 2N5446, T6420M 


20* 


_ 



dv/dt 




V/#xs 

Tq= 100“ C (30-A types): 




llllllll 


T6401B, T6411B, T6421B 


40 




T6401D, T6411D, T6421D 


25 




T6401M,T6411M, T6421M 


20 




Tq = 115“ C (25-A types) 


20 

100 

- 


DC Gate-Trigger Current;** 






VQ = 12 V (dc) R|_ = 30J2 Tq = 25“C 






Mode Vmt 2 Vq 






r positive positive (40-A & 30-A types) 


- 

15 

50 


(25-A types) 


- 

20 

80 


Iir negative negative (40-A 8( 30-A types) 


- 

20 

50 


(25-A types) 


- 

50 

80 


r positive negative (40-A 8i 30-A types) 



30 

80 


(25-A types) 



80 

80 


Ill"’’ negative positive (40-A 8i 30-A types) 


- 

40 

80 


(25-A types) 


- 

100 

150 

mA 

VQ = 12 V (dc) R|_ = 30f2 Tq = -65“C 

•gt 

■■■jH 



Mode VM-T2 Vq . 






r positive positive / ^ 






nr negative negative ( 






r positive negative ( 






Ill"'' negative positive j ^ 



illBI 



VQ= 12 V (dc) R|_ = 25J2 Tq = 40“C 






Mode Vmt2 Vq - 






r positive positive / ^5 ^ 


- 

32 

120 


Iir negative negative t 


- 

98 

120 


1" positive negative ( 


- 

- 

170 


Ill"'' negative positive J 


- . 

- 

- 


DC Gate-Trigger Voltage;** 

|■|||■|| 

■■■IH 




VQ« 12 V (dc), RL = 30n, 






Tq = 25“C (30-A & 40-A types) 






a -65°C (40-A types only) 






For other case temperatures 

Vgt 


See Fig. 20 

V 

vD = Vqrom. RL=125n,TQ =110“C (40-A types) 


0.2 

- 

- 


= 100°C (30-A types) 


0.2 

- 

- 




Fig. 1 — Power dissipation vs. on-state current 
for 2N5441-46, and T6420 series. 



0 10 20 30 40 so 60 

FULL-CVCLE RMS ON- STATE CURRENT [It<RMs|]~* 


Fig. 2 — Power dissipation vs. on-state current 
for T640U T641K T6421 series. 



FULL- CYCLE RMS ON- STATE CURRENT [It(R|AsO~* 

93CS-2M4Z 

Fig. 3 — Power dissipation vs. on-state current 
for 2N5806-2NS809. 


CURRENT waveform: SINUSOIDAL 

load: resistive or inductive 

CONDUCTION ANGLE • 360* 

CASE TEMFERATURE: MEASURED AS 
SHOWN ON dimensional OUTLINES 



full cycle RMS ON-STATE CURRENT 




Fig. 4 — Maximum allowable case temperature 
vs. on-state current for 2N5441 -46, 

and 6420 series. 
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TRIACS 


T6400, T6401, T6410, T6411, T6420, T6421 Series 
(Includes 2N5441-2N5446, 2N5806-2N5809) 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Otherwise Specified and at Indicated Case Temperature (Tq) 


CHARACTERISTICS 

SYMBOL 

LIMITS 

UNITS 

MIN. 

TYP. 

MAX. 

DC Gate-Trigger Voltage: *♦ 
VQ= 12 V (dc), Rl = 25£2 



2 

2.5 


“ = -40°C 

^GT 

_ 

2.6 

4* 

V 


_ 

3 

4 


VD = 12 V (dc). Rl= 1 kJi. 


0.15 









Gate-Controlled Turn-On Time: 

(Delay Time + Rise Time) 

''D " '^DROM' 'GT = 200 mA, t^ = 0.1 ps. 



1.7 

3 


''D “ '^DROM' *GT “ 200 mA, t^ - 0.1 ps, 

igt 


1.7 

3 

/-IS 

=E A (ppsk) Tq {30*A typps) 

^D = Vof^oM' 'GT = 150 mA, t^ = 0.1 ps. 

iy = fin A (pPAlf) Tq = P* (9fi-A typp^) 



1.6 








Thermal Resistance, Junction-to-Case: 

Steady-State 

Press-fit types 




0.8* 


Stud types 

R0JC 



0.9* 

°C/W 

Stud types (25-A typies only) 


1 

1.23* 

1 

Isolated-stud types 


_ 



Transient (Press-fit & stud types) 



See Fig. 2^ 

1 







Thermal Resistance, Junction-to-Ambient 

Steady-State (25-A types only) 

R0JA 

- 

- 

50* 



* In accordance with JEOEC registration data format (JS-14, RDF 2) field for the JEOEC (2N-Series) types. 
4 For either polarity of main terminal 2 voltage (V|^ J2) reference to main terminal 1 . 

4 For either polarity of gate voltage (Vq) with reference to main terminal 1. 
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RMS ON-STATE CURRENT UtCRMSU'^O* 
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SURGE CURRENT DURATION —FULL CYCLES 



Fig. 7 — Peak surge on -state current vs. surge 
current duration for 2N544 1-46, 
and T6420 series. 


Fig. 8 — Peak surge on-state current vs. surge 
current duration for T6401, TG4 i 1, 
T6421 series. 



Fig. 5 — Maximum allowable case temperature 
vs. on-state current for T6401, T6411, 
T6421 series. 



92CS-27443 


Fig. 6 — Maximum allowable case temperature 
vs. on-state current for 2 N 5806- 


2N5809. 



Fig. 9 — Peak surge on -state current vs. surge 
current duration for 2N5806-2N5809. 



Fig. 10 — On-state current vs. on-state voltage 
for 2N544 1-46, and T6420 series. 




92CS- 27446 


Fig. 11 — On-state current vs. on-state voltage Fig. 12 — On-state current vs. on-state voltage 


for T6401, T6411, T6421 series. 


for 2N5806-2N5809. 


603 










TRIACS 









TRIACS 


T6404, T6405, T6414, T6415 Series 


400-Hz, 25 & 40-A Silicon Triacs 

For Control-Systems Application in Airborne and Ground-Support Type Equipment 


These RCA triacs are gate-controlled full-wave silicon ac 
switches. They are designed to switch from an off-state to an 
on-state for either polarity of applied voltage with positive 
or negative gate triggering voltages. 

They are intended for operation at 400 Hz with resistive 
or inductive loads and nominal line voltages of 115 and 


208 V RMS sine wave and repetitive peak off -state voltages 
of 200 V and 400 V. 

These triacs exhibit commutating voltage (dv/dt) capability 
at high commutating current (di/dt). They can also be used 
in 60-Hz applications where high commutating capability 
is required. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at 400 Hz and with Resistive or Inductive Load. 
REPETITIVE PEAK OFF-STATE VOLTAGE:* 

Gate open, Tj = -50 to 1 10° C 

RMS ON-STATE CURRENT (Conduction Angle = 360°): 

Case temperature 

Tc = 850 C (76405 Series) 

800 C (T641 5 Series) 

700 C (T6404 Series) 

650 C (T64 14 Series) 

For other conditions 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT; 

For one cycle of applied principal voltage, Tq as above 

4(X) Hz (sinusoidal) 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

. For more than one cycle of applied principal voltage 

RATE-OF-CHANGE OF ON-STATE CURRENT: 

VqM = VqroM. IgT = 200 mA, tr = 0.1 MS 

FUSING CURRENT (for Triac Protection): 

Tj = -50 to 110OC, t = 1.25 to 10 ms 

PEAK GATE-TRIGGER CURRENT:- 

For 1 MS max. {See Fig. 7) 

GATE POWER DISSIPATION: 

Peak (For 10 ms max., Igjm <4 A (peak), {See Fig. 71 

TEMPERATURE RANGE:* 

Storage 

Operating (Case) 

TERMINAL TEMPERATURE (During soldering): 

For 1 0 s max. (terminals and case) 

STUDTORUUh: 

Recommended 

Maximum (DO NOT EXCEED) 


Vdrom 

>T(RMS) 


T6404B 

T6404D 

T6404E 

T6405B 

T6405D 

T6405E 

T6414B 

T6414D 

— 

T6415B 

T6415D 

— 

200 

400 

500 


- 600- 
-300 - 


Pgm 

PG(AV) 


* For either polarity of main tarminal 2 voltage (V|^72) with reference tt 

* For either polarity of gate voltage (Vq) with reference to main terminal 

* For temperature measurement reference point, see Dimensional Outline 


n terminal 1 . 




Fig. 1— Power dissipation vs. on-state current. 



Fig. 2— Maximum allowable case tempera- 
ture vs. on-state current. 



Fig. 4— On-state current vs. on-state voltage. 


Fig. 5— DC holding current vs. case temperature. 


Features: 

■ RMS On-State Current — 

•T(RMS) = 25A: T6405 and T6415 Series 
= 40A: T6404 and T6414 Series 

■ Commutating dv/dt Capability Characterized at 400 Hz 

■ Shorted-Emitter Center-Gate Design 

■ di/dt Capability = 100 A//i$ 

TERMINAL CONNECTIONS 



9ZCS-Zr776 

T6404 Series 
T6405 Series 

Press-fit 

(See dimensional outline “U".) 



T6414 Series 
T6415 Series 

Stud 

(See dimensional outline “Y".) 



Fig. 3— Peak surge on-state current vs. 
surge current duration. 



Fig. 6— Gate-trigger characteristics and 

limiting conditions for determina- 
tion of permissible gate-trigger pulses. 
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TRIACS 


T6404, T6405, T6414, T641 5 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (Tc) Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

LIMITS 

UNITS 

moiiii 

Ha 

jmQnm 

Peak Off -State Current:* 






Gate open, Tj = 1 10° C, VqrqM “ Max. rated value 

idrom 

- 

0.2 

4 

mA 

Maximum On-State Voltage;* 






For ij = 100 A (peak), Tc = 250 C: 

T6405&T641 5 Series 

vtm 


1.7 

2.5 

V 

T6404&T641 4 Series 


- 

1.7 

2 


DC Holding Current:* 






Gate open. Initial principal current = 500 mA (DC), vq = 12 V, 






Tc = 250 C 

•ho 

- 

30 

90 

mA 

For other case temperatures 


See Fig. 5 

Critical Rate-of-Rise of Commutation Voltage:* 






For VD = Vqrom, IT(RMS) “ rated value, gate unenergized, 






Commutating di/dt = 88 A/ms 






Tc = 850C (T6405 Series) 

dv/dt 

2 

- 

- 

V/jUs 

= 80OC (T64 15 Series) 


2 

- 

- 


Commutating di/dt = 141 A/ms 






Tc = 70OC (T6404 Series) 


2 

- 

- 


= 650C (T6414 Series) 


2 

- 

- 


Critical Rate-of-Rise of Off -State Voltage;* 






For VQ = Vdrom, exponential voltage rise, gate open, Tc = 1 10° C: 

dv/dt 




V/Ais 

T6405&T641 5 Series 

30 

150 

- 

T6404&T641 4 Series 


50 

200 

- 


DC Gate-Trigger Current:*^ Mode VmT2 Vq 






For VD = 12 V (DC), 1 positive positive 


- 

20 

80 


Rl =3012, III- negative negative 

•gt 

- 

50 

80 

mA 

Tc = 250 c 1 - positive negative 



80 

120 


1 1 1 negative positive 



80 

120 


For other case temperatures 


See Figs. 7&8 


DC Gate-Trigger Voltage:*^ 






For VD = 12 V(DC), Rl = 30 12, Tc = 25° C 

vgt 


2 

3 

V 

For other case temperatures ; 


See Fig. 9 


For VD = VdroM Rl = >25 12, Tc = 110° C 


0.2 

- 

- 


Gate-Controlled Turn-On Time: 






(Delay Time Rise Time) 

For VD = VdroM, IGT = >50 mA, tf = 0.1 g.%. 

iT = 60 A (peak), Tc = 25° C (See Fig. 10) ; 

>gt 


1.6 

2.5 

ius 

Thermal Resistance, Junction-to-Case; 






Steady-State 






Press-fit types 

Stud 


- 


0.8 

0.9 

oc/W 

Transient (Press-fit & stud types) 



See Fig. 12 



4 For either polarity of main terminal 2 voltage (Vn/i-j-j) with reference to mam terminal 1. 
t For either polarity of gate voltage <Vq) with reference to main terminal 1. 





Fig. 7— DC gate-trigger current vs. case 

temperature and II l~ modes). 



Fig. 8— DC gate-trigger current vs. case 

temperature (l~ and IW^ modes). 



Fig. 9— DC gate-trigger voltage vs. case 
temperature. 



Fig. 10— Turn-on time vs. gate-trigger current. 


Fig. 1 1— Commutating voltage vs. 
commutating current. 


Fig. 12— Transien t junc tion-to-case thermal 
resistance vs. time. 
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TRIACS 


Zero-Voltage-S witched Types 


2.5-40 A, 100-600 V Silicon Triacs for Use With 1C 
Zero-Voltage Switches 


RATINGS AND CHARACTERISTICS 


For Power-Control and Switching Applications 
at 50-60 Hz with RCA-CA3058, 

CA3059, or CA3079 1C as Trigger Circuits 

The triacs listed below are gate-controlled 
full-wave ac switches intended for load- 
control applications. They are especially 
useful in ac circuits for heating controls 
(proportional or on-off), lamp switching, 
motor switching, and a wide variety of 
other power-control applications. 

These devices have gate characteristics which 
assure that an RCA-CA3058, CA3059, or 
CA3079 integrated circuit can supply suf- 
ficient drive current to trigger them over 
their full operating-temperature range (— 40°C 
to +850C). 

The RCA-CA3058, CA3059, and CA307^ 
are monolithic silicon integrated-circuit zero- 
voltage switches which can operate directly 
from the ac line. They are designed to drive 
the triac gate directly and provide the gating 
signal at zero-voltage crossings for minimum 
radio-frequency interference. 

These triacs have rms on-state current ratings 
that range from 2.5 to 40 amperes, and 
repetitive off-state voltage ratings from 100 
to 600 volts. They are supplied in a variety 
of packages. 


Technical information on RCA-CA3058, CA3059, 
and CA3079 is contained in bulletin File No. 490. 
For detailed application information, see Appli- 
cation Note ICAN-6182, "Features and Application 
of RCA Integrated-Circuit Zero-Voltage Switches". 


WARNING: The ceraniic of the isolated stud package 
contains beryllium oxide. Do not crush, grind, or 
abrade this part because the dust resulting from such 
action may be hazardous if inhaled. Disposal should 
be by burial. 


All types, at case temperature (Tq) = 25°C, I'*' and III'’' triggering modes,'^ 
l( 3 j = 45 mA max., Vq-|- = 1.5 V max. 


Type 

No. 

Rep. Peak 
Off-State 
Voltage 
'^DROM 

(vr 

RMS On-State 
Current 

't(rms) 

at Case Temp. 
(A) (°C) 

Typ. DC 
Holding 
Current at 
25°C, Iho 
( mA) 

Package 

For 

additional 
data, see 
Basic 
Family 
Types* 

T2306A 

T2306B 

T2306D 

100 

200 

400 

2.5 70 

2.5 70 

2.5 70 

6 

6 

6 

Mod. TO-5 

T2300 

T2316A 

T2316B 

T2316D 

100 

200 

400 

2.5 70 

2.5 70 

2.5 70 

6 

6 

6 

Mod. TO-5 on 
Heat Radiator 

T2310 

T2506B 

T2506D 

200 

400 

6 80 
6 80 

15 

15 

TO-220AB 

T2500 

T2706B 

T2706D 

200 

400 

6 75 

6 75 

15 

15 

TO-66 

T2700 

T2716B 

T2716D 

200 

400 

6 75 

6 75 

15 

15 

TO-66 with 
Heat Radiator 

T2710 

T2806B 

T2806C 

T2806D 

T2806M 

200 

300 

400 

600 

8 80 
8 80 
8 80 
8 80 

15 

15 

15 

15 

TO-220AB 

T2800 

T2856B 

T2856C 

T2856D 

200 

300 

400 

8 75 

8 75 

8 75 

15 

15 

15 

Isolated-Tab 

TO-220AB 

T2850 

T4106B 

T4106D 

T4106M 

200 

400 

600 

15 80 

15 80 

15 80 

20 

20 

20 

Press-fit 

T4100 

T4116B 

T4116D 

T4116M 

200 

400 

600 

15 80 

15 80 

15 80 

20 

20 

20 

Stud 

T4110 

T4117B 

T4117D 

T4117M 

200 

400 

600 

10 85 

10 85 

10 85 

15 

15 

15 

Stud 

T4111 

T4126B 

T4126D 

T4126M 

200 

400 

600 

15 75 

15 75 

15 75 

20 

20 

20 

Isolated 

Stud 

T4120 

T6406B 

T6406D 

T6406E 

T6406M 

200 

400 

500 

600 

40 70 

40 70 

40 70 

40 70 

45 

45 

45 

45 

Press-fit 

T6404 

T6407B 

T6407D 

T6407E 

T6407M 

200 

400 

500 

600 

30 65 

30 65 

30 65 

30 65 

25 

25 

25 

25 

Press-fit ^ 

T6401 

T641 6B 
T641 6D 
T6416M 

200 

400 

600 

40 65 

40 65 

40 65 

25 

25 

25 

Stud 

T6410 

T6417B 
T6417D 
T641 7M 

200 

400 

600 

30 60 

30 60 

30 60 

25 

25 

25 

Stud 

T6410 

T6426B 

T6426D 

T6426M 

200 

400 

600 

40 60 

40 60 

40 60 

25 

25 

25 

Isolated 

Stud 

T6420 

T6427B 

T6427D 

T6427M 

200 

400 

600 

30 55 

30 55 

30 55 

25 

25 

25 

Isolated 

Stud 

T6420 


A triac driven directly from the output terminal of the CA3058' CA3059, or CA3079 should be 
characterized for operation in the 1"*^ or III'*' triggering mode, i.e., with positive gate current (cur- 
rent flows into the gate for both polarities of the applied ac voltage). 

* Except for gate characteristics, data for basic family types also apply to the types listed in 
this chart. 
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Silicon Ck>ntrolled 
Rectifiers (SCR’s) 

Technical Data 
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SILICON CONTROLLED RECTIFIERS 


Cl 06 Series 


4-A Sensitive-Gate Siiicon Controiled Rectifiers 


For Power-Switching and Control Applications 


The RCA-C1 06 series of sensitive-gate silicon 
controlled rectifiers are designed for switching 
ac and dc currents. The types within the series 
differ in their voltage ratings; the voltage ratings 
are identified by suffix letters in the type 
designations. 


These SCR’s have microampere gate- 
current requirements which permit opera- 
tion with low-level logic circuits. They can 
be used for lighting, power-switching, and 
motor-speed controls, and for gate-current 
amplification for driving larger SCR’s. 

All types in the series utilize the JEDEC-TO- 
202 AB (RCA VERSATAB) plastic package. 


Features: 

■ Microampere gate sensitivity 

■ 600-V capability 

■ 3.5-A(rms) on-state current ratings 

■ 20-A peak surge capability 

■ Glass-passivated chip for stability 

■ Low thermal resistances 

■ Surge capability curve 

■ Package and formed-iead options available 


MAXIMUM RATINGS, Absolute-Maximum Values: 
^RSXM- 

Rq,< = 1000 il. Tq = -40 to 1 10°C 
^DSXM- 

Rqk = 1000 Tq = -40 to 110°C 
^RRXM- 

RqK = 1000 il, Tq = -40 to 1 10°C 
^DRXM- 

Rqk = 1000 il, Tq = -40 to 1 10°C 
= 45^C. II 

't(RMS) <Tc=45°C, 0 = 180°) 

't(DC) ■ ^0°C) 

'tsm- 

For one cycle of applied principal voltage, Tq =45°C 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage .... 
•gM it = 10 us) 

^GRM 

di/dt; 

'^DM'^^DROM' 'gT ^ ^ V " . . 

|2t [At Tc shown for l-j-(Rivis)] : 

t = 1 0 ms 

8.33 ms 

1 ms 


Pgm 10 1^^ max.) 

Pg(av) (Averaging time = 10 ms max.) 



Tj (During soldering for 10 s max. 



C106A C106C C106E 

C106M 
C107M 
C108M 

75 125 250 400 500 600 700 V 


C106F 

C106B 

C106D 

C107F 

C107B 

C107D 

C108F 

C108B 

C108D 


30 50 100 200 300 400 500 600 


2.2 

3.5 

2.6 


TERM 4 




40 to +110 
250 ■— 


°C Fig. 1 — . Power dissipation as a function of average 
°c or rms on-state current. 



RMS ON -STATE CURRENT [It(RMS)3 — A 

92CS-29204RI 

Fig. 2 — Maximum allowable case temperature as a 
function of average or rms on-state current. 



92CS-29205RI 


Fig. 3 — Maximum allowable case temperature as a 
function of dc on-state current for Cl 06 
series. 



92CS-292I2RI 


Fig. 4 — Peak surge on -state current as a function 
of surge current duration. 
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SILICON CONTROLLED RECTIFIERS 


Cl 06 Series 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 

LIMITS 

UNITS 

FOR ALL TYPES 
UNLESS 
OTHERWISE 
SPECIFIED 

Min. 

Typ. 

Max. 

»DRXM or IrrxM- 

Vd = VdrxM or Vr=Vrrxm. RgK = 1000^^ 

Tc = 250C 

Tc=110°C 

- 

0.1 

10 

10 

100 

juA 

vj: 

For ij = 4 A and Tq = 25°C (See Fig. 7) 
For ij = 5 A and Tq = 250C (See Fig. 7) 

- 

1.25 

2.2 

V 

'HX = 

RGK=1000 Vd=12 V, It(INITIAL)= 50 mA,Tc=25°C: 

- 

1.7 

3 

mA 

'lx^ 

RGK=1000^. Vd= 12 V,Tc = 250C: 

(lGT = 200/iA) 

- 

1.8 

4 

mA 

dv/dt: 

Vd=VdRXM. RgK'^IOOO^' Exponential rise, Tc=1 10°C 

_ 


_ 

V/jus 

IGJ: 

Vq= 12 V dc. Rl=30 Q, Tc=25°C: 

For other case temperatures. . 

(S 

30 

ee Fig. 1 

200 

2) 

aa 

Vgt: 

Vd = 12 Vdc, RL = 30r2,Tc = 25°C 

For other case temperatures 

- 1 0.5 1 0.8 

(See Fig. 13) 

V 

tgt: 

Vd = VdrxM, ij= 1 A, RGK = 1000ri, 

IGT“ 1 oiA, Rise Time = 0.1 jus, Tc = 25°C 

■ 

1.7 

2.5 

JUS 

^q- 

Vd = VdRXM, iT = 1 a, RGK = 1000n, 

Pulse Duration = 50 jus, dv/dt = 5 V/jus, 

di/dt = —10 A/jus, IgT “ 1 otA at turn-on, Tc = 1 lO^C . . 

■ 

30 

100 

ps 

R0JC 

R0JA j 

■ 

■ 

8 

60 

oc/W 


\000 

e 

(0 4 

z 

o 

si 2 

t s 
w*^IOO- 

SINGLE-HALF-SINE-WAVE PULSE (NON-REPETITIVE) 
REAPPLIED BLOCKING VOLTAGE -0 
Ir.fImA SQUARE PULSE. 10 us DURATION 
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Fig. 5 — Surge capability without reapplied 
blocking voltage for all series. 
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Fig. 6— Peak surge on-state current and fusing 
current as a function of time. 



92C3-292I4RI 

Fig. 7 — Maximum instantaneous on -state current 
as a function of on -state voltage. 



Fig. 8 — DC holding current as a function of gate- 
cathode resistance for the Cl 06 series. 



Fig. 9 - DC holding current as a function of case 
temperature. 
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SILICON CONTROLLED RECTIFIERS 


C106 Series 



> s 

DC off-state voltage (Vd>*I 2V 
LOAD RESISTANCE lRL»*30a 
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Fig. to — Maximum gate trigger current as a function 
of pulse duration for types in the Cl 06 
series. 


GATE PULSE DURATION - ,,^3^ 

Fig. 11 — Maximum gate trigger voltage as a function 
of gate pulse duration for types in the 
Cl 06 series. 



CASE TEMPERATURE (Tc)--C g,cs-,983.R, 

Fig. 12 — DC gate trigger current as a function of 
case temperature for Cl 06 series. 
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Fig. 13 — Gate trigger voltage as a function of 
case temperature . 
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SILICON CONTROLLED RECTIFIERS 

S2060, S2061, S2062 Series 


4-A Sensitive-Gate Silicon Controlled Rectifiers 


For Power Switching and Control Applications 

The S2060, S2061, and S2062 series* 
are sensitive-gate silicon controlled 
rectifiers designed for switching ac 
and dc currents. These SCR’s are divid- 
ed into the three different series accord- 
ing to gate sensitivity. The types within 
each series differ in their voltage rat- 
ings; the voltage ratings are identified 
by suffix letters in the type designa- 
tions. 


These thyristors have microampere 
gate-current requirements which per- 
mit operation with low-level logic cir- 
cuits. They can be used for lighting, 
power-switching, and motor-speed con- 
trols, and for gate-current amplification 
for driving larger SCR’s. 

All types in each series utilize the 
JEDEC TO-220AB package. 


Features: 

■ Microampere gate sensitivity 

■ Minimum gate current specified for 
the S2062 series 

■ 600-V capability 

■ 4-A (rms) on-state current ratings 

■ 35-A peak surge capability 

■ Glass-passivated chip for stability 

■ Low thermal resistances 

■ Surge capability curve 


• Formerly the RCA106, RCA 107, and RCA 108 series 


MAXIMUM RATINGS, Absolute-Maximum Values: 
NON-REPETITIVE PEAK REVERSE VOLTAGE 

Rq^ = 1000 n.Tc = ^0 to 110°C 

NON-REPETITIVE PEAK OFF-STATE VOLTAGE 

Rq,^ = 1000 a.Tc = ^0 to 110°C 

REPETITIVE PEAK REVERSE VOLTAGE 

Rqk = 1000 n, Tq = -40 to 110“C 

REPETITIVE PEAK OFF STATE VOLTAGE 

Rq^ = 1000 n,T(- = -40 to 110°C 

ON-STATE CURRENT. 

Conduction angle = 180°, Tq = 85°C 

Average ac value 

RMS value 

DC operation 

PEAK SURGE (NON REPETITIVE) ON STATE CURRENT: 
For one cycle of applied principal voltage . Tc = 85°C 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

60 Hz (sinusoidal) 

For more than one cycle of applied principal voltage . . . 

PEAK GATE CURRENT (t= 10 Msec) 

PEAK GATE REVERSE VOLTAGE 

RATE OF CHANGE OF ON STATE CURRENT: 

''dm " ''dROM. 'GT = 1 =0.5ms, Tc = 110°C . 

FUSING CURRENT (for SCR protection); 

Tj - -40 to 1 lOOC, t - 1 to 8.3 ms 

GATE POWER DISSIPATION; 

PEAK FORWARD (for 10 m« max.) 

AVERAGE (averaging time > 10 ms max.) 

TEMPERATURE RANGE: 

Storage 

Operating (case)* 

TERMINAL TEMPERATURE (During soldering): 

^r 10 s max 


''rsxm 

''dsxm 


''rrxm 

''drxm 


} 


't(AV) 

't(RMS) 

't(DC) 

'tsm 


•tsm 

'gm 

''rgm 

di/dt 

| 2 , 

^GM 

Pg(AV) 

Jstg 

^C 

Tt 


Suffix Letter 

QYFABCDEM 

25 50 75 125 250 400 500 600 700 V 

15 30 50 100 200 300 400 500 600 V 




TERMINAL CONNECTIONS 



JEDEC TO-220AB 

(See dimensional outline “S".) 



Fig. 1— Power dissipation vs. rms-on-state 
current for all series. 



Fig. 4— Maximum allowable ambient 

Fig. 2— Power dissipation vs. dc on-state Fig. 3— Maximum allowable case temperature temperature vs. on-state current 

current for all series. vs. on-state current for all series. for all series. 
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SILICON CONTROLLED RECTIFIERS 

S2060, 82061, 82062 8eries 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

LIMITS 

UNITS 

FOR ALL TYPES 
UNLESS 
OTHERWISE 
SPECIFIED 

1031! 

TYP. 

CSSHi 

PEAK OFF-STATE CURRENT: 






Forward. Vq * VqpxM' ^GK “ ^ 

1 





Tc»25°C 

DRXM 


0.1 

10 


Tj.= 110°C 



10 

100 

mA 

Raverse, ° VppxM- '^GK * ” 





Tc = 25®C 

'rrxm 

— 

0.1 

10 


Tc= 100“C 


- 

10 

100 







■■ 

For ij = 4 A and Tq * 25°C (See Fig. 7 . 


- 

1.25 

2.2 

■■ 

DC GATE TRIGGER CURRENT: 






Vp = 12 V (del, Rl = 30 n, Tg = 25°C: 






S2060 Series 

l__ 

- 

- 

200 


S2061 Series . . . . . 

'GT 

“ ■ 


500 


S2062 Series 


100 

— 

2000 


For other case temperatures 


See Figs. 10.11.12 


DC GATE TRIGGER VOLTAGE: 


■■■ 

M 



VD=12V(dc), RL = 30n,Tc-25°C 

Vgt 




V 

For other case temperatures 




INSTANTANEOUS HOLDING CURRENT: 






Rqk “ ^000 n, Vq = 12 V, Ij (INITIAL) “ ^C "" 25®C:. 






S2060 Series 

‘H 


1.7 

3 

mA 

S2061 Series 


- 

3.9 

6 


S2062 Series 


- 

6 

10 


LATCHING CURRENT: 






Rqk = 1000 n, Vo “ 12 V, Tc - 25°C: 






S2060 Series (Iqx = 200 /LI A) 

•l 

- 

16 

4 

mA 

S2061 Series (Iqt = 500 /LI A) 


— 

2.5 

8 


S2062Series(lGT = 2000/lA) . . 


- 

8 

12 


CRITICAL RATE OF RISE OF OFF-STATE VOLTAGE: 






I'd “ Vdrxm' ”gk “ 

dv/dt 




Vllts 

Exponential rise. Tq = 1 10°C 


5 

8 

- 


GATE-CONTROLLED TURN-ON TIME: 






''d “ ''dRXM* 'T " ^ A' *^GK “ 

tgt 




MS 

Igt“ "'A. risetime*0.1 MS. Tc = 25°C 


- 

1.7 

2.5 


CIRCUIT COMMUTATED TURN-OFF TIME: 






''d “ Vdrxm' *t ' 1 '’gk “ 





lift 

Pulse Duration » 50 ms# dv/dt « 5 V/ps. 

'q 




F*® 

di/dt * “10 A/ms. Iqt * ^ '^Aat turn on. Tq * 110®C . . . 


- 

30 

100 


THERMAL RESISTANCE: 



■■IB 



Junction-to-Case* 

R0JC 

- 

IH 

36 

®c/w 

Junction-to-Ambient 


- 


60 



* T«mperatur« measuring point is shown in the dimensional outline* 
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SILICON CONTROLLED RECTIFIERS 


S2060, S2061, S2062 Series 



Fig. 5— Peak surge on-state current 1 ^ 5 . 

surge-current duration for all series. 



92CS-I9640RI 


Fig. 8— DC holding current vs. case temperature 
for the S2060 series. 



Fig. 1 1—DC gate-trigger current vs. case 


temperature for S2061 series. 



Fig. 6— Surge capability without reapplied 
blocking voltage for all series. 



Fig. 9— DC holding current vs. gate-cathode 
resistance for the S2060 series. 



Oise TEMPERATURE (Tci — *C »2cs-B* 

Fig. 12— DC gate-trigger current vs. case 
temperature for S2062 series. 



Fig. 7— Instantaneous on-state current vs. 
on-state voltage for all series. 



Fig. 10— DC gate- trigger current vs. case 
temperature for S2060 series. 



Fig. 13— Maximum gate- trigger current vs. 

gate-pulse duration for types in the 
S2060 series. 



Fig. 14— Gate-trigger voltage vs. case 
temperature for all series. 
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OC OfP-STATE VOLTAGE 1V[))*I2V 
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GATE PULSE DURATION 92CS-I»«7 


Fig. 15— Maximum gate-trigger voltage vs. gate 
pulse duration for types in the S2060 
series. 
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SILICON CONTROLLED RECTIFIERS 


S2600, S2610, S2620 Series s 


7-A “Low-Profile” Silicon Controlled 
Rectifiers 


For Power Switching, Power Control, Power Crowbar, and Ignition Applications 


The S2600, S2610, and S2620 series are all-diffused, silicon 
controlled rectifiers (reverse-blocking triode thyristors) for 
capacitor-discharge ignition systems, high-voltage generators, 
and power-switching and control applications. They may be 
used in capacitor-discharge ignition systems (battery or magneto 
types) for internal combustion engines, electronic igniters, and 
hjcjh- voltage generators. Other uses are power-control and 
power- switching circuits. 


The 526006, S2600D, and S2600M have a three-lead low- 
profile package (similar to the JEDEC TO-5). TheS2610B, 
S2610D, and S2610M have integral heat radiators. The 
S2620B, S2620D, and S2620M have integral heat spreaders. 


MAXIMUM RATINGS. A/jio/ure-Afex/mum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 
50/60 Hi and with Resistive or Inductive Load. 

NON-REPETITIVE PEAK REVERSE VOLTAGE* 

Gate open 

NON-REPETITIVE PEAK OFF-STATE VOLTAGE:* 

Gate open 

REPETITIVE PEAK REVERSE VOLTAGE* 

Gate open 

REPETITIVE PEAK OFF-STATE VOLTAGE* 

Gate open 

RMS ON-STATE CURRENT (Conduction angle = 1800) 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 

For one cycle of applied principal voltage 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied principal voltage 
PEAK REPETITIVE ON-STATE CURRENT^ (See Fig. 16): 

Duty factor = 0.1%, Tc = 750C 

Pulse duration =5ps (min.), 20 ps (max.) 

RATE OF CHANGE OF ON-STATE CURRENT; 

VqM = '^DRQM, IGT ” 200 mA, tr = 0.5 ms 

FUSING CURRENT (for SCR protection); 

Tj = -65 to 100°C, t - 1 to 8.3 ms 

NON-REPETITIVE SUB-CYCLE SURGE CURRENT; 

Tc =■ 25°C, single pulse, Iqt ” 50 

10 MS square pulse 

GATE POWER DISSIPATION*: 

PEAK FORWARD (for 1 ps max.) ....'. 

PEAK REVERSE 

AVERAGE (averaging time - 10 ms, max.) 

TEMPERATURE RANGE*: 

Storage 

Operating (case) 

LEAD TEMPERATURE (During soldering)*: 

For 10 s max. for case or leads 


Vrsom 

Vdsom 

Vrrom 

Vdrom 

'T(RMS) 

'TSM 


'trm 


di/dt 


PqM 
Prgm 
Pg.(AV) ■ 


S2600D S2600M 

S2610D S2610M 

S2620D S2620M 

500 700 

500 700 

400 600 

400 600 

See Figs. 2-6 


100 100 100 

85 ,85 85 

See Fig. 7 


100 100 100 
200 


40 


See Fig. 20 — ' - 

40 40 40 

— See Fig. 14 

0.5 0.5 0.5 

65 to -t-150 

— ; 65to-t-100 

225 


S2600B 

S2610B 

S2620B 

250 

250 

200 

200 


V 


V 

V 

V 


A 

A 


A 

A/ms 


a2s 


W 

w 


oc 

oc 

oc 


+ When rms current exceeds 4 amperes (maximum rating for the anode lead), connection must be made to the case. 

*These values do not apply if there is a positive gate signal. Gate must be open, terminated, or have negative bias. 

*Any values of peak gate current or peak gate voltage that yield the maximum gate power are permissible. 

*For information on the reference point of temperature measurement, see dimensional outlines. 

■When these devices are soldered directly to the heat sink, a 60/40 solder should be used. Case heating time should be a minimum . . . sufficient 
to allow the solder to flow freely. 


Features: 

■ Forward and reverse gate ratings 

■ All-diffused center gate construction 

■ Low leakage currents, both forward and reverse 

■ Low forward voltage drop at high current levels 

■ High pulse-current capability for capacitor-discharge 
ignition circuits 

■ High dv/dt capability 

■ Low switching losses 

■ Low thermal resistance 

• Sub-cycle surge capability curve 


TERMINAL CONNECTIONS 



BOTTOM VIEW 

S2600 Series 

(See dimensional outline “H”.) 

"Low-Profile TO-5" with Heat Radiator 



2 

MOUNTING 

TABS 


BOTTOM VIEW 

S2610 Series 

(See dimensional outline *T'.) 

"Low-Profile TO-5" with Heat Spreader 


GATE 



9ZCS-ZT734 


S2620 Series 

(See dimensional outline "J”.) 



Fig. 1— Power dissipation vs. on-state current. 



Fig. 2— Maximum allowable case temperature 
vs. on-state current for S2600 series. 



92SS-3883R2 

Fig. 3— Maximum allowable case temperature 
vs. on-state current for S2600 series. 
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SILICON CONTROLLED RECTIFIERS 


S2600, S2610, S2620 Series 


ELECTRICAL CHARACTERISTICS, A f/nax/>num ratings and at indicated case temperature (Tq) unless otherwise specif ied 


CHARACTERISTIC 

SYMBOL 

LIMITS 

UNITS 

S2600 Series 

S2610 Series 
S2620 Series 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

PEAK OFF-STATE CURRENT: 

(Gate Open, Tc = +100°C) 

FORWARD, Vd = VdR0M 

'DOM 



0.5 


0.2 

1.5 

mA 

REVERSE, Vr,= Vrrom 


- 

1^1 


- 

■n 

■a 

INSTANTANEOUS ON-STATE VOLTAGE: 

For ij = 30 A and Tc = +25°C 

VT 

- 

1.9 

2.6 

- 

1.9 

2.6 

V 

DC GATE TRIGGER CURRENT: 

Vd = 12 V (DC) 

RL = 30n 

Tc = +25°C 

For other case temperatures 

•gt 

- 

6 

15 

-—See F 

ig. 12- 

6 

15 

W 

mA 

DC GATE TRIGGER VOLTAGE: 

Vd = 12 V (DC) 

Rl = 30n 

Tc = -H25°C 

vgt 


0.65 

1.5 


0.65 

1.5 

V 



INSTANTANEOUS HOLDING CURRENT: 

Gate Open and Tc = +25°C 

'HO 


9 

20 

in in _ 

9 

20 

mA 



CRITICAL RATE-OF-RISE OF OFF-STATE VOLTAGE: 
Vd = VdR0M 

Exponential rise, Tc = +100°C 

dv/dt 

20 

■ 

200 

- 

20 

200 

- 

V/ms 

GATE CONTROLLED TURN-ON TIME: 
Vd = VdROM , iT = 4.5 A 
Iqt ~ 200 mA, 0.1 p% rise time 
Tc = ■^■25°C 
(See Fig. 15) 

tgt 

- 

1 

2 

1 

2 

- 

MS 

CIRCUIT COMMUTATED TURN-OFF TIME: 
Vd = VdROM, iT = 2 A 
Pulse Duration = 50 ps 
dv/dt = 20V/MS, di/dt = -SOA/^s 
IGT = 200 mA at turn on, Tc = +75°C 



15 

50 

- 

15 

50 

MS 

THERMAL RESISTANCE: 

Junction-to-Case 

R0JC 

_ 

_ 

5 

_ 

_ 

5 

°C/W 

Junction-to-Ambient (See dimensional outlines) 

R0JA 



120 

(S2 

610 Ser 

30 

es) 

Junction-to-Heat Spreader (See dimensional outline) . . 

^dJHS 



- 

- 1 - 1 7 

(S2620 Series) 



•2SS-SS84R2 

Fig. 4— Maximum allowable ambient temp- 
erature vs. on-state current for S2600 
series. 



92SS-388&R2 

Fig. 5— Maximum allowable heat-spreader 
temperature vs. on-state current 
for S2620 series. 



92SS-30B&R2 


Fig. 6— Maximum allowable ambient 

temperature vs. on-state current 
for S2610 series. 





92LS-U50RI 


Fig. 7— Peak surge on -state current vs. 

surge-current duration for all types. 


Fig. 8— Sub-cycle surge capability. 


Fig. 9— Instantaneous on-state current vs. 
on-state voltage for all types. 
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HOLDING CURRENT (IhO>- 


SILICON CONTROLLED RECTIFIERS 

S2600, S2610, S2620 Series 






:::::::::: 

:::::::::: 




i 


::::::::: 


:::::::::::::: 


i:::::::: 

inSirii:::::: 


■wM wCSCmaHsiSaSi 


CASE TEMPERATURE <Tc) — *C 


MINIMUM GATE RESISTANCE 


Isimimmiiiii. 


■■■■■■■■SSSSSSSSSi 

■■■■■■•■■•■■■■■■■I 


1 : 888888888888888888 ! 





EiiS!!s! 




MAXIMUM /- 

open-circuit:; - 50 g 
VOLTAGE -- > 


-300 -200 -lOO 

REVERSE GATE CURRENT (I(;p)— mA 



Fig. 13— DC gate-trigger voltage vs. case 
temperature. 


Fig. 14— Reverse-gate voltage vs. reverse- 
gate current. 


Fig. 15— Gate controlled turn-on 

time (tgf) gate-trigger current. 
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Fig. 16— Derating curve for peak pulse 
current {repetitive) vs. duty 
factor for the ignition circuit. 






SILICON CONTROLLED RECTIFIERS 


S2700(2N3228, 2N3525, 2N4101), S2710 Series 


5-A Silicon Controlled Rectifiers 

For Low-Cost Power-Control and Power-Switching Applications 


RCA 2N3228*. 2N3525*. and 2N41 01 * are 
all-diffused, three-junction, silicon controlled 
rectifiers (SCR’s) intended for use in power- 
control and power-switching applications. 

Types 2N3228, 2N3525, and 2N4101 use 
the JEDEC TO-66 package and have a 
blocking voltage capability of up to 600 
volts and a forward current rating of 5 


‘Formerly Dev. Types TA1222, TA1225, and 
TA2773, respectively. 


amperes (rms value) at a case temperature 
of 75° C. 

S2710B, S2710D, and S2710M are all- 
diffused, three-junction silicon controlled 
rectifiers having integral heat radiators. They 
are variants of the 2N3228, 2N3525, and 
2N4101, respectively.* 


Absohit-iAaximum Ratings, for Oparation with Sinusoidal AC Supply Voltaga 
ata Fraqutncy hatween 50 and 400 Hi, and with Resistive or Inductive Load 


RATINGS 


CONTROLLEO.RECTIFIER 


Transient Peak Reverse Voltage 

2N3228 I 
S2710B 

1 2N3S25 
S2710D 

1 2H410) 
S2710M 


(Non- Repetitive), vru ( non-rep) 

330 

660 

700 

volts 

Peak Reverse Voltage (Repetitive), VRn(rep) 

Peak Forward Blocking Voltage 

200 

400 

600 

volts 

(Repetitive), vp 0 OM('®P) 

Forward Current: 

200 

400 

600 

volts 


For case teniperalure (Tq) of ♦ 75°C, 
and unit mounted on heat sink- 
Avetage OC value at a conduction 
angle of 180®, Ip/^y 


RMS value, IppuS 
For other conditions. See Fig. 2 
For free-air temperature (Tp/^) of 25°C, 
and with no heat sink employed- 
Average DC value at a conduction 

angle of 180®, lp/\v 

RMS value, Ippys 

For other conditions, See F/gs. 3 & A 
Peak Surge Current, ip|y|(surge) : 

For one cylce of applied principal voltage, 


3.2' 

5.0 


3.2 

5.0 


3.2 

5.0 


amperes 

amperes 


amperes 

amperes 


60 Hz (sinusoidal), Tq = 75°C 

60 

amperes 

50 Hz (sinusoidal), Tq = 750C 

50 

amperes , 

For more than one cycle of applied voltage 

See Fig. 5 


Fusing Current (for SCR protection): 



Tj = _40 to 100°C, t = 1 to 8.3 ns, l^t 

15 

ampere^ 

Rate of Change of Forward Current, 


second 

di/dt 

200 

amperes/ 

microsecond 

Vfb ■ ''alue) 


Iqj - 200mA, 0.5 ^s rise time 



Gate Power*: 



Peak, Forward or Reverse, for 10 a^s duration, PQy| . 

13 

watts 

(See Figs. 7 and 9) 



' Average, PgAV 

0.5 

watt 

Temperature: 



Storage, T^jg 

-40 to +125 

®C 

Operating (Case), Tq 

-40 to ♦100 

®C 


*Any values of peak gate current or peak gate voltage to give the maximum gate power is permissible. 


FEATURES 

• Designed especially for high-volume systems 

• Readily adaptable for printed-circuit boards and metal 
heat sinks 

• Low switching losses 

e High di/dt and dv/dt capabilities 

• Shorted emitter gate-cathode construction 

• Forward and reverse gate dissipation ratings 

• All-diffused construction - assures exceptionol uni- 
formity and stability of characteristics 

• Direct-soldered internal construction - assures ex- 
ceptional resistonce to fatigue 

• Symmetrical gate-cathode construction - provides uni- 
form current density, rapid electrical conduction, and 
efficient heat dissipation 

• AILwelded construction and hermetic sealing 

• Low leakage currents, both forward and reverse 

• Low forward voltage drop at high current levels 

• Low thermol resistance 

TERMINAL CONNECTIONS 



92CS- 27720 

BOTTOM VIEW 
JEDEC TO-«6 

(See dimensional outline “N”.) 

CATHODE 



92CS-27725 


BOTTOM VIEW 

TO-66 with Heat Radiator 

(See dimensional outline “O”.) 



92CS-I2750 

Fig. 1— Power dissipation chart for all types. 
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SILICON CONTROLLED RECTIFIERS 


S2700 (2N3228, 2N3525, 2N4101), S2710 Series 


Characteristics at Maximurrt Ratings (unless otherwise specified), and at indicated Case Temperature (Tq) 


CHARACTERISTICS 

COMTROLLED RECTIFIER TYPES 

UNITS 


2N3228, S2710B 

2N3525, S2710D 



2N4101, S2710M 



Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Forward Breakover Voltage, vqqq. 











AtTc= -flOOOC 

200 

— 

— 

400 

— 

— 

600 

— 

— 

volts 

Peak Blocking Current, at Tq = + 100 °C: 











Forward, IpBOM 

- 

0.10 

1.5 

- 

0.20 

3.0 

- 

0.40 

4.0 

mA 

'^FBO^ = ''Bootmin. value) 











Reverse, Irbom 

- 

0.05 

0.75 

- 

0.10 

1.5 

- 

0.20 

2.0 

mA 

''rBO^^ ''RMf^ep) value 











Forward Voltage Drop, vp 











At a Forward Current of 30 amperes and a Tq = +25°C 

- 

2.15 

2.8 

- 

2.15 

2.8 

- 

2.15 

2.8 

volts 

DC Gate-Trigger Current, Iqj 











At Tq = +25°C (See Fig. 9) 

- 

8 

15 

- 

8 

15 

- 

8 

15 

mA(dc) 

Gate-Trigger Voltage, Vqj 











At Tq = +25°C(See Fig. 9 ) 

- 

1.2 

2.0 

- 

1.2 

2.0 

- 

1. 2 

2.0 

volts(dc) 

Holding Current, i^oo 











AtTQ = -^250C . . . 

- 

10 

20 

- 

10 

20 

- 

lO 

20 

mA 

Critical Rate of Applied Forward Voltage, 











Critical dv/dt 

10 

200 

- 

10 

200 

- 

lO 

200 

- 

volts/ 

VpB = V 0 QQ(min. value), exponential rise, 










microsecond 

Tq=+ 100 OC 











Turn-On Tune, (q^, (Delay Time ♦ Rise Timel 

0.75 

1.5 

- 

0.75 

1.5 

- 

0.75 

1 . 5 

- 

microseconds 

^FB “ value). Ip = 4.5amperes, 











Iqt = 200mA. 0.1 ^s rise time, Tq = ♦25°C 











Turn-Off Time, tQjf 

- 

15 

50 

- 

15 

50 


15 

50 

microseconds 

ip = 2 amperes, 50 >uis pulse width, dvp 0 /dt = 20 v//xs, 











dif/dt = 30 A/ms, Iqt - 200mA, Tq = WS^C 











Thermal Resistance: 











Junction-to-case (2N3228, 2N3525, 2N41 01 ) 

- 

- 

4 

- 

- 

4 

- 

- 

4 


Junction-to-ambient (2N3228, 2N3525, 2N4101) 

— 

— 

40 

— 

— 

40 

— 

— 

40 


S2710 Series 

- 

- 

28 

- 

- 

28 

- 

- 

28 

°C/W 



0 I 2 3 4 5 

AVERAGE FORWARD CURRENT (IpAv)— AMPERES 

•2CS-liT4im 


Fig. 2— Rating chart (case temperature) 
for types 2N3228, 2N3525, and 
2N4101. 



92LS-2050RI 



Fig.3— Maximum allowable ambient temperature 
vs. on-state current for S2710 series only. 


Fig. 4-Surge-curren t rating chart. 
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Fig. 9— Operation guidance chart for types 


Fig. 8— Forward gate characteristics. 


2N3228, 2N3525, and 2N4 101. 
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SILICON CONTROLLED RECTIFIERS 


C122 Series 

Features: 

■ High dv/dt capability 

■ Glass-passivated chip 

■ Low on-state voltage at high current levels 

■ Shorted-emitter gate-cathode construction 

■ Low thermal resistance 

■ Center-gate construction 


The RCA-C122 series types are medium- 
power silicon controlled rectifiers (reverse- 
blocking triode thyristors) designed for 
switching ^c and dc currents. These devices 
can switch from the off-state to the on- 
state when both the anode and gate voltages 
are positive. Negative anode voltages make 
these devices revert to the blocking state 
regardless of gate-voltage polarity. 

JEDEC TO-220AB 

(See dimensional outline “S’’.) 


The TO-220AB package provides easy pack- 
age mounting and low thermal resistance, 
allowing operation at high case temperatures 
and permitting reduced heat-sink size. These 
SCR's can be used in lighting and motor- 
speed controls, capacitor-discharge ignition 
circuits, high-voltage generators, automotive 
applications, and power-switching systems. 


TERMINAL CONNECTIONS 


ANODE 

(FLANGE).. 



BOTTOM VIEW 


8-A Silicon Controlled 
Rectifiers 

For Power Switching, Power Control, and 
Ignition Applications 


MAXIMUM Absolute-Maximum Values: 


'^RSOM^' '^DSOM^ 

''rROM^' ^DROM^ ^0 

'T(RMS) <Tc = 75°C, 

0 = 1 80°) 

'tsm 

For one full cycle of 
applied principal 

voltage 400-Hz . . . 

60-Hz ... 

50-Hz . . . 

For more than one full 
cycle of applied 
principal voltage . . 

di/dt 

= Vqrqm, 

Iqt “ mA, tj. = 

0.5 ps (See Fig.14) 

|2t 

Tj = -65 to 100°C, 
t = 1 to 8.3 ms 

PqM* • 

PRGM* 

Pg(aV)* laveraging time = 

10 ms max.) 


40 

— 16 

■ See Fig. 8 


C122F C122A C122B C122C C122D C122E C122M 

—65 to + 1 50 ’ 

-65 to +100 


During soldering for 10 s 
maximum (terminal and 

case) 250 - — ■ 

These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

* Any values of peak gate current or peak gate voltage which result in an equal or lower power are permissible. 
■ For information on the reference point of temperature measurement, see Dimensional Outline. 



92SS-389CR9 


F/flt 1 — Principal voltage-current characteristic. 



RMS ON-STATE CURRENT [rTlRMS)]"^ 92SS-4I63RI 

Fig. 2 — Power dissipation vs. on-state current. 


\ 
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SILICON CONTROLLED RECTIFIERS 


Cl 22 Series 


ELECTRICAL CHARACTERISTICS 


At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 



LIMITS 


CHARACTERISTIC 

FOR ALL TYPES 
Except as Specified 

UNITS 


Min. 

Typ. 

Max. 


‘dOM O'" 'ROM 

= VdroM Vr = Vrrom. Tc = +100°C 

- 

0.1 

0.5 

mA 

''T 

ij = 16 A, Tc = +25°C 

For other values of i j ; 


1.45 

See Fig. 6 

1.83 

V 

'gt 

Vq= 12 V(DC), R|_ = 30n 

Tc = +250C 

For other case temperatures 

- 

18 

See Fig. 9 

25 

mA 

Vqt 

Vq= 12 V (DC). R|_= 30n 

Tc = +25°C 

For other case temperatures 

- 


1 

V 

•HO 

Tc = +25°C 

For other case temperatures 

1 


9 

mA 

dv/dt 

Vq “ ^DROM Exponential voltage rise 
Tc = +100°C (See Fig. 15) 

10 

100 

■ 

V//18 

= VdroM' 'T = A. ij = 2 A 

Iqt “ fTiA, 0.1 /Lis rise time 
Tc = +25°C (See Fig. 13) 

1 

1.6 

1 


= VqroM' *T = 2 A.tp = 50 /is 
dv/dt = 200 V//IS, di/dt = -10 A//is 
Iqj = 200 mA at tofsj, T^ = +75°C (See Fig. 16) 

1 

10 

35 


Rsjc 

- 

_ 

iSH 

0/9 MAT 

RflJA 

- 


75 




AVERA6E OR RMSON-8TATE CURRENT [It(av) O'* *T(RMS)]“* 

•2SS-Stl2AI 

Fig. 3 — Maximum allowable case temperature vs. 
on-state current. 



Fig. 4 - Allowable p^ak surge on-state current vs. 
surge duration. 



Fig. 5 — Peak surge on-state current and fusing 
current as a function of time. 
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NSTANTANEOOS ON-STATE VOLTAGE! Vjl-V 

92CS-2S7H 


Fig. 6 — Instantaneous on-state current vs. 
on-state voltage. 



Fig. 7 — Typical forward-biased gate characteristics. 


REVERSE GATE CURRENT ( Igp ) — A 



Fig. 8 — Reverse gate voltage vs. reverse gate current. 
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SILICON CONTROLLED RECTIFIERS 


Cl 22 Series 





Fiff. 9 - DC gate-trigger current vs. case temperature. “ DC gate-trigger voltage vs. case temperature. 


Fig. 11 — Holding current vs. case temperature. 




Fig. 13 — Gate-controlled turn-on time vs. gate 
trigger current. 
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SILICON CONTROLLED RECTIFIERS 


S2800 Series 


10-A Silicon Controlled Rectifiers 

For Power Switching, Power Control, and 
Ignition Applications 

The RCA-S2800 series types are medium- The TO-220AB package provides easy pack- 

power silicon controlled rectifiers (reverse- age mounting and low thermal resistance, 

blocking triode thyristors) designed for allowing operation at high case temperatures 

switching ac and dc currents. These devices and permitting reduced heat-sink size. These 

can switch from the off-state to the on- SCR's can be used in lighting and motor- 

state when both the anode and gate voltages speed controls, capacitor-discharge ignition 

are positive. Negative anode voltages make circuits, high-voltage generators, automotive 

these devices revert to the blocking state applications, and power-switching systems, 
regardless of gate-voltage polarity. 

MAXIMUM RATINGS, A/bso/i/fe-Max/mum Values: 

S2800F S2800A S2800B S2800C S2800D S2800E S2800M S2800S 

^RSOM^' '^DSOM^ 500 600 700 800 V 

^RROM^' ^DROM* 1°° 200 300 400 500 600 700 V 

't(RMS) 

0 = 180°) 10 ^ A 

'tsm 

For one full cycle of 
applied principal 

voltage 400-Hz . . . 200 A 

60-Hz . . . 100 A 

50-Hz . . . 85 A 

For more than one full 
cycle of applied 

principal voltage . . See Fig. 3 

di/dt 

^D^^DROM- 
Iq-j- = 80 mA, tj. = 

0.5 JUS (See Fig. 13) . . ^ 100 A/jus 

Pt 

Tj = -65 to 100°C, 

t = 1 to 8.3 ms .... . 40 a2$ 

Pqm* 1^°*' • 16 W 

PrGM* See Fig. 6 

PqIaV)* 

10 ms max.) 0.5 W 

Tjtg" -65 to +150 °C 

Tq" -65 to +100 °C 

Tj 

During soldering for 1 0 s 
maximum (terminal and 

case) 250 °C 

These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

* Any values of peak gate current or peak gate voltage which result in an equal or lower power are permissible. 
■ For information on the reference point of temperature measurement, see Dimensional Outline. 


Features: 

■ High dv/dt capability 

■ Glass-passivated chip 

■ Low on-state voltage at high current levels 

■ Shorted-emitter gate-cathode construction 

■ Low thermal resistance 

■ Center-gate construction 


TERMINAL DESIGNATIONS 


CATHODE 

^ ANODE 



JEDEC TO-220AB 

(See dimensional outline “S’’.) 



CURRENT WAVEFORM: SINUSOIDAL 
LOAD: RESISTIVE OR INDUCTIVE 
CONDUCTION ANGLE; 180- 
CASE TEMPERATURE; MEASURED AS 
SHOWN ON DIMENSIONAL OUTLINE 
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AVERAGE OR RMS ON-STATE CURRENT [It(aV) It(RMS)]~* 
92CS- 26725 

Fig. 2— Maximum allowable case temperature 
i/s. on-state current. 



92LS-I35IR5 

f/g. 3_ Allowable peak surge on-state current vs. 
surge duration. 



INSTANTANEOUS ON -STATE VOLTAGE ( Vt)-V 

97SS- 4I64RI 

Fig. 4 — Instantaneous on-state current vs. on-state 
voltage. 



Fig. 5— Typical forward-biased gate characteristics. 
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SILICON CONTROLLED RECTIFIERS 


S2800 Series 


ELECTRICAL CHARACTERISTICS 


At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 



LIMITS 



FOR ALL TYPES 


CHARACTERISTIC 

Except as Specified 

UNITS 


Min. 

Typ. 

Max. 


'dom°'''rom 

Vp " VdroM or Vr - VrroM' Tq - +100 C 

- 

0.1 

2 

mA 

VT 





\j = 30 A, Tq = + 25 OC 

- 

1.7 

2 

V 

For other values of ij 

^ 

See Fig. 4 

^ 


'gt 





Vp = 12 V (DC), R|_ = 30 

Tq = +25°C 

_ 

8 

15 

mA 

For other case temperatures 

^ 

See Fig. 7 

^ 


Vqt 





Vp= 12 V (DC), R|_ = 30^2 

Tq = +25°C 

_ 

0.9 

1.5 

V 

For other case temperatures 

^ — 

See Fig. 8 

^ 


'HO 





Tq = +25°C 


10 

20 

mA 

For other case temperatures 

^ 

See Fig. 9 

► 


d(^/dt 





Vp ~ ^DROM Exponential voltage rise 
Tq = +100OC (See Fig. 14) 





S2800F 

100 

- 

- 


S2800A 

75 

- 

- 


S2800B 

50 

- 

- 


S2800C 

40 

- 

- 

V/fxs 

S2800D 

30 

- 

- 

S2800E 

25 

- 

- 


S2800M 

20 

- 

- 


S2800S 

15 

- 

- 


= VpROM' 'T = 4.5 A, i j = 2 A 





Iqt “ 80 mA, 0.1 jis rise time 
Tq = +250C (See Fig. 11) 

- 


1 







Vp - VqroM' 'T " 2 A,tp - 50//S 

dv/dt = 200 V/Ais, di/dt = -10 A/jUs 

_ 

10 

35 

JUS 

Iqj= 200 mAat tQ|\|, Tq = + 75 OC (See Fig. 11) 





R0JC 

- 

- 

2 

OC/W 

R0JA 

- 

- 

60 



REVERSE GATE CURRENT ( Igp ) — A 



Fig. 6— Reverse gate voltage vs. reverse gate 
current. 



92SS-3983RI 

Fig. 7— DC gate-trigger current vs. case 
temperature. 



92SS-3984RI 


Fig. 8 — DC gate-trigger voltage vs. case temperature. 



92SS-39BSRI 

Fig. 9 — Holding current vs. case temperature. 



92CS-26724 


Fig. 10— Normalized critical rate of rise of of f -state 
voltage vs. case temperature. 



Fig. 11— Gate-controlled turn-on time vs. 
gate trigger current. 
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SILICON CONTROLLED RECTIFIERS 


S3060 Series 


3-A High-Speed Sensitive-Gate 
Siiicon Controiied Rectifiers 

For Power Switching and Control Applications 


The S3060 series of sensitive-gate silicon 
controlled rectifiers are intended for high- 
speed switching applications such as low- 
power Inverters, switching regulators for 
television and industrial applications, as 
well as current amplifiers for driving larger 
devices. 

These thyristors feature fast turn-off and 


can be operated at frequencies of up to 20 
kHz. They have low gate-current require- 
ments which permit operation vyith low- 
level logic circuits. 

All types in this series utilize the JEDEC 
TO-202AB (RCA VERSATAB) plastic 
package. 


Features: 

■ Fast turn-off time (tq) = 6 fjs Typ. 

■ High gate sensitivity (/gt) = 1.2 mA Typ. 

■ 600-V capability 

■ 3-A (rms) on-state current ratings 

■ 20-A peak surge capability 

■ Glass-passivated chip for stability 

■ Low thermal resistances 

■ Surge capability curve 


TERMINAL DESIGNATIONS 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vrsxm 

Rgk = 1000 O. Tc = -40 to 100®C . . 
VoSXM 

Rgk = 1000 Q, Tc = -40 to 100“ C . . 
^"rgk = 1000 Q, Tc = -40 to 100“ C . . 

VdRXM 

Rgk = 1000 Q, Tc = -40 to 100“ C . . 

It(av) (Tc = 60“C, 6 = 180“) 

It(rms) (Tc = 60® C, 0 = 180“) 

It(dc) (Tc = 60“C) 

Itsm- 

For one cycle of applied principal 
voltage, Tc = 60“C 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For more than one cycle of applied 

principal voltage 

Igm (t = 10//S) 

Vqrm 


S3060F S3060A S3060B S3060D S3060M 


75 125 225 425 625 


I 50 100 200 400 600 

1.8 

3 

2.0 


20 

See Fig. 6 

0.2 


V 


V 

A 

A 

A 


A 

A 


A 

V 


di/dt: 

Vdm — Vdrom. Iqt = 1 mA, t, = 0.5 ps, 

Tc = 100“C 100 

l^t {At Tc shown for It(rms»1' 

t = 10ms 1.7 

— ^0.8 ; 

Pgm (For 10 ps max.) ^ — 0.5 

Pg(av) (Averaging time = 10 ms max.) . . 0.1 

T,.o 40 to +150 

Tc — 40 to +100 

Tt (During soldering for 10 s max.) 225 


Nps 

A^s 

A^'s 

W 

W 

“C 

“C 

“C 


TERM 4 



TERM 3 2 I 

92CS- 29320 


GATE 

ANODE 

CATHODE 


JEDEC TO-202AB 


(See dimensional outline "P”.) 


IL-iiL. 


'DRXM 'Vdsxm 


Vrsxm -H r-~ Vrrxm 'r 


Fig. 1 - Typical volt-ampere characteristics 
for all series. 



Fig. 2 - Power dissipation vs. rms-on-state 
current. 
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DC ON- STATE CURRENT [It{ DC)]— A 


92CS-339I8 

Fig. 3 - Power dissipation vs. dc on-state 
current. 



, 92CS- 33920 

Fig. 4 - Maximum aliowable case tempera- 
ture vs. on-state current. 
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SILICON CONTROLLED RECTIFIERS 


S3060 Series 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 

LIMITS 

UNITS 

FOR ALL TYPES 
UNLESS 
OTHERWISE 
SPECIFIED 

MIN. 

TYP. 

MAX. 

Idrxm or Irrxm 

Vd = Vdrxm or Vr = Vrrxm, Rgk — 10000 
Tc - 25° C 
Tc = 100° C 

- 

10 

100 

200 

2000 

pA 

For It = 10 A and Tc = 25° C, pulsed 300/ys (See Fiq. 8) 


2.3 

3.5 

V 

Ihx 

Rgk — 1000 fi, Vd 12 V, Itiinitiau ~ 250 mA, 
Tc = 25° C 

- 

10 

16 

mA 

Ilx 

Rgk = 1000 n, Vd= 12 V. Tc= 25° C, Ig = 4mA 


18 

40 

mA 

dv/dt 

Vd = Vdrxm, Rgk = 1000 fi, Exponential rise, 
Tc = 100° C 

- 

20 

- 

y/ps 

Igt 

Vd = 12 V dc, Rl = 30 Q, Tc = 25° C; 
For other case temperatures 

S 

1.2 
ee Fig. 

2.0 

1 

mA 

Vgt 

Vd = 12 V dc, Rl = 30 Q, Tc = 25° C 
For other case temperatures 

— 1 0.75 

See Fig. 

1 1.5 ! 

2 

V 

tg. 

Vd = Vdrxm, ir = 1 A, Rgk == 1000 Q, 

Igt = 4 mA, Rise Time = 0.1 ps, Tc = 25° C 


1.7 

1 

2.5 

ps 

tq 

Vd = Vdrxm, It = 1 A, Rgk = 1000 Q, 

Pulse Duration = 50 ps, dv/dt = 20 y/ps, 

di/dt = — 10 A/ps, Igt = 4 mA at turn-on, Tc = 100° C 


6.0 

12 

ps 

R^jc 

— 

— 

8 

°C/W 

R^ja 

— 

— 

60 



temperature vs. on-state current. 



Fig. 6 - Peak surge on-state current as a 
function of surge-current duration. 



fusing current vs. time. 



Fig. 8 - Instantaneous on-state current vs. 
on-state voltage. 
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SILICON CONTROLLED RECTIFIERS 


S3060 Series 


> " 
1 e 

DC OFF-STATE VOLTAGE (Vq)*I2 V 
LOAD RESISTANCE (Rl) • 30 n 
CASE TEMPERATURE (Tc)-25*C 
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I 10 100 1000 

92CS-33924 I GATE PULSE DURATION —/i» 

Fig. 10 - Maximum gate trigger voltage vs. 
gate pulse duration. 



Fig. 11 - DC gate trigger current vs. case 
temperature. 



Fig. 12 - Gate trigger voltage vs. case 
temperature. 
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SILICON CONTROLLED RECTIFIERS 


S3700 Series 


5-A Silicon Controlled Rectifiers 

For Inverter Applications 


The RCA-S3700 -series types are all- 
diffused, silicon controlled rectifiers 
(reverse-blocking triode thyristors) de- 
signed for inverter applications such as 
ultrasonics, choppers, regulated power 
supplies; induction heaters, cyclocon- 

MAXIMUM RATINGS, Absolute-Maximum Values; 
NON-REPETITIVE PEAK REVERSE VOLTAGE;* 

Gate Open 

NON-REPETITIVE PEAK OFF-STATE VOLTAGE:* 

Gate Open 

REPETITIVE PEAK REVERSE VOLTAGE * 

Gate Open 

REPETITIVE PEAK OFF-STATE VOLTAGE;* 

Gate Open 

ON-STATE CURRENT; 

Tq = 60 C, conduction angle = 180°: 

RMS 

Average 

For other conditions 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 

For one full cycle of applied principal voltage - Tc = 60°C 

60 Hz (sinusoidal) 

50 Hz (sinusoidal) 


verters, and fluorescent lighting. These 
types may be used at frequencies up to 
25 kHz. 

The S3700 series employ a hermetic 
JEDEC TO-66 package. 

S3700B S3700D S3700M 

Vrsom 300 500 700 V 

Vdsom 300 500 700 V 

VrroM 200 400 600 V 

Vdro^^ 200 400 600 V 


See Figs. 3, 4 

•tsm 

80 ^ A 

65 I A 


For more than one full cycle of applied principal voltage See Fig. 5 

RATE OF CHANGE OF ON-STATE CURRENT 

“ '^DROM' 'GT “ V “ 0-^ AS di/dt 200 A/^s 

FUSING CURRENT (for SCR protection): 

Tj=-40to100°C, t=1to8.3ms |2t 25 A 

GATE POWER DISSIPATION;* 

Peak Forward (for 10 ps nnax.. See Fig. 7') ^GM ^3 W 

Peak Reverse (for lOps max.. See Fig. 8) ^RGM '3 W 

Average (averaging time = 10 ms max.) ^G(AV) ^ 

TEMPERATURE RANGE;* 

Storage Tjjg 40 to 1 50 °C 

Operating (Case) Tq 40 to 100 °C 

PIN TEMPERATURE (During soldering): 

At distances ^ 1/32 in. (0.8 mm) from seating plane 

for 10 s max Tp 225 °C 


■ These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

* Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted. 

* For temperature measurement reference point, sea Dimensional Outline. 

ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 


CHARACTERISTIC 

SYMBOL 

LIMITS 

UNITS 

FOR ALL TYPES 
Except as Specified 

MIN. 

TYP. 

MAX. 

Peak Off -State Current: 

(Gate open, Tq = 100°C) 

Forward Current («dOM> = '^DROM 

Reverse Current (Irqm) a* Vr = Vrrqm 

•dom 

'ROM 

- 

0.5 

0.3 

3 

1.5 

mA 

Instantaneous On-State Voltage: 

iT = 30A(peak), Tc = 25°C 

For other conditions 

''T 

- 

2.2 

S 

3 

ee Fig. 6 

V 

Instantaneous Holding Current: 

Gate open, Tq = 25° C 

•HO 

_ 

20 

50 

mA 

Critical Rate of Rise of Off-State Voltage : 

Vq = VqroM' exponential voltage rise. 

Gate open, Tq = 80°C 

dv/dt 

100 

250 


V/ps 

DC Gate Trigger Current: 

V0=12V|dc), RL = 30aTc=25°C 

For other conditions 

'gt 

- 

15 

S 

40 

ee Fig. 7 

mA 

DC Gate Trigger Voltage: 

Vq= 12 V (dc), Rl = 30a Tq = 25°C 

For other conditions 

'^GT 

- 

1.8 1 3.5 

See Fig. 7 

V 

Gate Controlled Turn-On Time; 

(Delay Time + Rise Time) 

For Vox =. VDROM. 'GT = 300 mA, ^ = 0.1 ps, 

1 j = 2 A (peak), Jq = 25°C (See Fig. 10) 

'gt 


0.7 


*xS 

Circuit Commutated Turn-Off Time: 

Vdx “ ^DROM' 'T " 2 A, pulse duration = 50 us, 
dv/dt = 100 V/*;s, -di/dt = -10 A/^s, Iqj = 100 mA, 
Vqj = 0 V (at turn-off), Tq = 80°C (See Fig. 13) 



4 

6 

*iS 

Thermal Resistance: 

1 Junction-to-Case 

R0JC 

R0JA 

- 

4 

8 

40 

OC/W 

oc/W 

Junction-to-Ambient 



Features 

■ Fast turn-off time 8 ns max. 

■ High di/dt and dv/dt capabiiities 

■ Shorted-emitter gate-cathode con- 
struction . . . contains an internaiiy 
diffused resistor between gate and 
cathode 

■ Center gate construction . .. . provides 
rapid uniform gate-current spreading 
for faster turn-on with substantiaiiy 
reduced heating effects 

TERMINAL DESIGNATIONS 



BOTTOM VIEW 

JEDEC TO-66 

(See dimensional outline “O".} 



Fig. 1— Power dissipation vs. average 
on-state current. 



RCPCTITIOW RATE-PPS 

92CS-249B3 


Fig. 2— Dissipation vs. repetition rate. 
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SILICON CONTROLLED RECTIFIERS 


S3700 Series 




Fig. 3— Maximum allowable case temperature Fig. 4— Maximum allowable ambient temperature 
vs. on-state current. vs. average on-state current. 



Fig. 5— Peak surge on-state current vs. 
surge-curren t duration. 



Fig. 6-- Instantaneous on-state current 
vs. on-state voltage. 



Fig. 7— Gate-trigger characteristics and 

limiting conditions for determination 
of permissible gate-trigger pulses. 




92LS- 2350R2 


Fig. 8— Reverse-gate voltage i/5. reverse-gate current. 


Fig. 9— Turn-on time vs. gate-trigger current. 
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SILICON CONTROLLED RECTIFIERS 


S3701M 


5-A Silicon Controlled Rectifier 


For Applications in Pulse Power Supplies To Drive GaAs Laser Diodes 


Type S3701IVI is a silicon controlled rectifier intended for use 
in circuits which generate pulses to drive injection laser diodes. 
The S3701M SCR is designed for the good current-spreading 
and delay-time characteristics necessary to provide high-peak- 
current pulses to drive the laser diode. An additional signifi- 
cant characteristic of this device is its well controlled holding 
current, which assures operation only at currents sufficiently 
high to meet the circuit requirements! 

The S3701M SCR employs a hermetic JEDEC TO-66 package. 


TERMINAL CONNECTIONS 



Features: 

■ High peak-current capability 

■ Good current-spreading attributes 

■ Symmetrical gate-cathode construction for uniform current 

density, rapid electrical conduction, and efficient 
heat dissipation 

■ Controlled minimum holding current 

■ Hermetic construction 

■ Low thermal resistance 


BOTTOM VIEW 
JEDEC TO-66 

(See dimensional outline “N”.) 

MAXIMUM Absolute-Maximum Values: 

Case temperature (Tc) = 25°C, unless otherwise specified 

REPETITIVE PEAK OFF-STATE VOLTAGE; 

Gate open , 

RMS ON-STATE CURRENT (Conduction 

angle = 180°) 

REPETITIVE PEAK ON-STATE CURRENT 
10.2 ps Pulse Width): 

Free-air cooling, f = 500 Hz 

Free-air cooling, f = 5000 Hz . . . 

Infinite heat sink, f = 10,000 Hz 

Infinite heat sink, f = 1,000 Hz. . 

GATE POWER DISSIPATION: 

PEAK (For 10 MS pulse) 

TEMPERATURE RANGE: 

Storage 

Operating (Case) 

TERMINAL TEMPERATURE (During soldering) : 

For 10 s max. (terminals.and case) 


VdROM 

600 V 

'T(RMS) 

5 A 

•pm 

75 A 
40 A 
40 A 
75 A 

PgM 

25 W 

^stg 

-40 to 1 25°C 

Tc 

-40 to 100°C 

Tt 

225 °C 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (Tq) Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

LIMITS 

UNITS 

Min. 

Max. 

Peak Off -State Current: 

Gate open, = VdrOM» Tc = 25°C 

Tc = 75°C 

•drom 

- 

0.65 

1.2 

mA 

DC Gate-Trigger Current: Tc = 25°C 

•gt 

- 

35 

mA 

DC Gate-Trigger Voltage: Tc 25°C . . 

vgt 

- 

4 

V 

DC Holding Current: 

Gate open, Tc = 25°C 

Tc = 75°C 

•ho 

15 

10 

- 

mA 

Critical Rate-of-Rise of Off-State Voltage: 

For VD = VdrOM. exponential voltage rise, gate open, Tc = 75°C 

dv/dt 

200 

_ 

V//is 

Source Voltage for Functional Test (See Fig. 2): 

Ip = 75A, C = 0.022iuF, Rg = 2I2, f = 60Hz, pulse duration = 0.2jLis, Tc = 25°C . . 

Vs 

_ 

550 

V 

Thermal Resistance: 

Junction-to-Case 

R0JC 

R0JA 

- 

7 

40 1 

°C/W 

Junction-to-Ambient 
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SILICON CONTROLLED RECTIFIERS 


SCR’S for Horizontal- Deflection Circuits 


For Large-Screen Color TV 


The RCA-S3702S. S3702SF, S3705M, and S3706E silicon 
controlled rectifiers are designed for use in horizontal out- 
put circuits. 

The S3703SF and S3705M silicon controlled rectifiers are 
designed to act as bipolar switches that control horizontal 



Fig. 1 - Principal voltage-current characteristic for all types. 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Vdsom^ 

Vrrom^ 

VoROM^^ 

Itirmsi Tc = 60° C, 60 Hz sine wave, conduction angle = 180° 
It(av) Tc = 60° C, 60 Hz sine wave, conduction angle = 180° 
Itsm 

For one full cycle of applied principal voltage 

60 Hz (sinusoidal), Tc = 60° C 

50 Hz (sinusoidal), Tc = 60°C 

For one-half sine wave, 3 ms pulse width 

di/dt 

Vd=^Vdrom, Igt 50 mA, t, 0.1 ps 

I=*t 

Tj=40to 80°C,t=1 tolOms 

Peak (forward or reverse) for 10 /us duration, max. 

negative gate bias = -35 V (S3703SF, S3705M) 

= -10 V (S3702S, S3706E) 

T stg* 

Tc* 

Tp 

At distances > 1 /32 in. (0.8 mm) from seating plane 

for 10 s max 


S3702S, S3703F, S3705M, S3706E 

Features: 

■ Operation from supply voltages be- 
tween 150 and 270 V [nominal] 

■ Ability to handle high beam current; 
average 1.6 mA dc 

m Ability to supply as much as 5 mJ to 8 
mJ of stored energy to the deflection 
yoke, which is sufficient for 29-mm- 
neck picture tubes operated at 29 kV 
or 31 kV [nominal value] 

yoke current during e beam trace interval. The S3702S 
and S3706E silicon controlled rectifiers act as the commu- 
tating switches to initiate trace-retrace switching and con- 
trol yoke current during retrace. 

These SCR’s employ a hermetic JEDEC TO-66 package. 


TERMINAL DESIGNATIONS 



JEDEC TO-66 



(See 

dimensional 

outline “N”.) 


S3703SF 

S3705M 

S3702S 

S3706E 


TRACE SCR 

COMMUTATING SCR 


800t 

700t 

750t 

600t 

V 

25 

25 

25 

25 

V 

750 

600 

700 

500 

V 

5 

5 

5 

5 

A 

3.2 

3.2 

3.2 

3.2 

A 


80 

80 

80 

80 

A 

65 

65 

65 

65 

A 

130 

150 

130 

150 

A 


200 

^ A//US 

20 

A^s 


25 W 




-An tn icn 

OQ 

40 to 80 

°C 


225 ®C 

t Protection against transients above these’values induced by arcing or other causes must be provided, 
ij: These values do not apply if there is a positive gate signai, Gate must be open or negativeiy biased. 

★ Any product of gate current and gate voitage which resuits in a gate power iessthan the maximum is permitted, provided that the maximum 
reverse gate bias (as specified) is not exceeded. 

* For temperature measurement reference point, see Dimension Outiine. 
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SILICON CONTROLLED RECTIFIERS 

S3702S, S3703F, S3705M, S3706E 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified and at indicated Case 

Temperature (Tc) 


CHARACTERISTIC 

LIMITS 


S3703SF 
S3705M 
TRACE SCR 

S3702S 

S3706E 

COMMUT. SCR 

TYP. 

MAX. 

TYP. 


Idom 

Gdt6 opon, Vd ~ Vdrom, Tc — 85° C 

0.5 

1.5 

0.5 

1.5 


Vt 

It = 30 A (peak), Tc = 25°C 


3 

2.2 

3 

V 

dv/dt 

Vd = Vdrom, exponential voltage rise, 
Gate open, Tc = 70° C 

S3702S 

— 

— 

700 (min.) 

(dv/dt)3 

y/ps 

S37D6E 

175 (min.) 

1000 (min.) 
(dv/dt )2 

Iqt 

Vd = 12 V (do), Rl = 300, Tc = 25° C. 

15 

32 

15 

45 

mA 

Vqt 

Vd = 12 V (dc), Rl = 300, Tc = 25° C. 

1.8 

4 

1.8 

4 

V 

Tqtt 

Tc = 70°C, minimum negative gate bias during 
turn-off time = -20 V (S3703SF, S3705M) and 
1-2.5 V (S3702S, S3706E, 
rate of reapplied voltage (dv/dt) ; = 175 V//iS 

S3703S 

S3705M 


.2.4 

2.5 



ps 

= 400 V//WS 
S3702S 
S3706E 

— 

— 

- 

B 

R^c 

— 

4 

— 

4 

°C/W 


ttThis parameter, the sum of reverse recovery time and gate recovery time, is measured from the zero crossing of current to the 
start of the reapplied voltage. Knowledge of the current, the reapplied voltage, and the case temperature is necessary when 
measuring tq. In the worst conditions (high line, zero-beam, off-frequency, minimum auxiliary load, etc.), turn-off time must 
not fall below the given values. Turn-off time increases with temperature, therfore, case temperature must not exceed 70°C. 



Fig. 2 - Dissipation vs, repetition rate for ali types. Fig. 3 - Peak surge on-state current vs. surge current Fig. 4 - Dissipation vs. frequency for S3702S and 

duration for ali types. S37d3SF. 




























SILICON CONTROLLED RECTIFIERS 



92CS-34II7 

Fig. 5 - Instantaneous on-state current vs. on-state voltage 
for all types. 


S3702S, S3703F, S3705M, S3706E 




Fig. 6 - Oscilloscope display of trace switching [S3705M, 
S3703SF] showing circuit-commutating turn-off 
time [tq]. 


NOTE: "Commutating Switch-Anode Voltage" oscilloscope display has 
been modified graphically to show the measurement points of dv/dt 
more effectively. 

iTiy, = 15 A, Vg - 180 V max.,Vt, = 500 V max., Vg - VqrqM- G®*® 
voltage “12 V positive from 15 V supply. Gate current should rise to 
100 mA within 0.2 ps. Minimum duration of gate current pulse “ 3ps. 
Minimum amplitude of gate current pulse “ 200 mA. Negative gate bias 
at turn-off “ -3.5 V minimum, negative gate bias at 2nd reapplied 
voltage (dv/dt)2 “ -2.5 V minimum. 

(dv/dt) ^ “ 400 V/ps (measured tangent to waveform at 0.8 of Vg) 

(dv/dt)2 “ 1 000 V/ps (measured tangent to waveform at 0.3 of V^,) 

(dv/dt) 3 “ 7(X) V/ps (measured tangent to waveform at 0.8 of V|,) 


Fig. 7 - Oscilloscope display of commutating switching [S3702S, S3706E] showing circuit-comrnutated turn-off time [fQ]. 



Fig. 8 - Simplified schematic diagram of horizontal output circuit. 
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SILICON CONTROLLED RECTIFIERS 


S3900, S3901 Series 


Monolithic Integrated Thyristor/Rectifiers 
(ITR’s) for TV Horizontal-Deflection Circuits 

Color and Monochrome 


The RCA-S3900- and S3901 -series in- 
tegrated thyristor/rectifiers are all-dif- 
fused power monolithic circuits that 
incorporate a silicon controlled rectifier 
and a silicon rectifier on a common 
pellet. The S3900-serles types are used 
as bipolar switches to control horizon- 
tal yoke current during the beam trace 
interval; the S3901 -series types are 
used as commutating switches to ini- 
tiate trace-retrace switching. 

The S3900 and S390Tseries ITR's are de- 
signed for use in color TV circuits. Devices 
in the S3900 series are capable of supplying 


8 mJ of stored energy to the deflection yoke; 
this is sufficient for 29-mm-neck and 35-mm- 
neck color picture tubes operated at a 
nominal value of 31 kV. 

All types in these series are supplied in the 
JEDEC TO— 220AB package. The plastic used 
in this package is a flame-retardant material. 


Cr 



Features: 

■ Operation from nominal supply volt- 
ages between 140V and 270V 

■ Ability to handle high beam current: 
1 .6 mA dc (avg.) 

■ Ability to supply stored energy to 
the deflection yoke, as much as: 
8mJ for 31 kV (nom.) color TV 
tubes- S3900 Series 

■ Highly reliable circuit which can also 
be used as a low-voltage power 
supply 


TERMINAL CONNECTIONS 

ANODE (SCR) 

CATHODE (RECT) 
^(FLANGE) gate 



JEDEC TO-220AB 


Fig. 1 — Simplified schematic diagram of horizontal output circuit. 


(See dimensional outline "S”.) 


ITR's FOR COLOR TELEVISION 


MAXIMUM RATINGS, Absolute-Maximum Values: 
j TRACE 


S3900E S3900MF S3900S 


^ COMMUTATING 

S3900SF S3901M S3901MF S3901S 


''DSOM- 
To = 85° C . 

V ^ • • 

''RROM- 
To = 85°C . 

V ^ • • 

^DROM- 
Tq = 85°C . 
CURRENT: 


Tq = 60°C, 50 Hz sine wave, 
e = 180°; 


Rectifier Unit: 


•f(rms) 

SCR Unit: 


550 

4 

500 


't(av) — 

't(rms) — 

'tsm= 

For one full cycle of applied 
principal voltage: 

60 Hz (sinusoidal), Tq=85°C: 

Rectifier Unit, IpgM — 

SCR Unit, iy3iy/| — 

50 Hz (sinusoidal), T0=85°C; 

Rectifier Unit, IpsM — 

SCR Unit, l■[■5|\/) 

For more than one full cycle 
of applied principal voltage . ._ 
For one-half sine wave, tp=3 ms: 

Rectifier Unit, IpsM — 

SCR Unit, li"g(\/| — 


700 

4 

650 


750 800 650 700 750 

4 4 4 4 4 

700 750 600 650 700 


- 3 
4.5 

. 5 
8 


80 

80 

70 

70 

See Figs. 6 and 7 

150 

150 



Fig. 2 — Peak surge forward current vs. 
surge-current duration for 
rectifier unit of I TR fall types). 



Fig. 3 — Peak surge on-state current vs. 

surge-current duration for SCR 
unit of I TR (all types). 
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SILICON CONTROLLED RECTIFIERS 


ITR's FOR COLOR TELEVISION 


MAXIMUM RATINGS, Absolute-Maximum Values: (Cont'd) 


/ 

S3900MF 


TRACE 

S3900S 


-COMMUTATING - 


S3900SF S3901M S3901MF S3901S 


di/dt: 

" ^DROM' 'gT " 

= 0.1 jus 

l^t (For ITR protection): 

Tj = -40 to 85°C, t = 1 to 10 ms . 
P •* 

^GM- 

Forward or reverse for 10 jus 
duration, max. negative gate 
bias = — 10 V — 



Tj (During soldering): 

At distances ^1/8 in. (3.17 mm) 
from case for 10 s max — 


200 


30 


25 _ 

—40 to 1 50 
-40 to 85 


225 


A/ps 

a2s 


W 

°c 


°c 


*Protection against transients above these values induced by arcing or other causes must be provided. 
*These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

*Any product of gate current and gate voltage which results in a gate power less than the maximum 
is permitted, provided that the maximum reverse gate bias (as specified) is not exceeded. 

^For temperature measurement reference point, see Dimensional Outline. 


ELECTRICAL CHARACTERISTICS FOR ITR's FOR COLOR-TELEVISION CIRCUITS 
At Maximum Ratings and at Case Temperature (Tq) = 25°C Unless Otherwise Specified 



LIMITS 


CHARACTERISTIC 

S3900 Series 
TRACE ITR 

S3901 Series 
COMMUTATING ITR 

UNITS 


TYP. 

. 

MAX. 

TYP. 

MAX. 


•dom- 

Vq = ^DROM' = 85°c 

0.5 

1.5 

0.5 

1.5 

mA 

VT- 

SCR Unit: 
i-j- = 30 A 
(See Fig. 4) 

1.75 

3 

1.75 

3 

V 

vp: 

Rectifier Unit: 
ip = 10 A 
(See Fig. 5) 

1.35 

1.7 

1.35 

2 

V 

dv/dt: 

Vd^^droM, Tc = 85°C 
Vq = -2.5 V min. (S3901 Series) 

175 (min.) 

1000 (min.) 
(dv/dt) 2 

V/jUS 

'gt= 

Vd = 12 V dc, R|_ = 30 ^2 

15 

40 

15 

45 

mA 

Vqt- 

Vq= 12 Vdc, Ri_ = 30n 

1.8 

4 

1.8 

4 

V 

*q- ■* 

Tc = 80° C 

Minimum negative gate bias 
= -20 V (S3900 Series) 

= -2.5 V (S3901 Series) 
dv/dt = 175 V//LIS (S3900 Series) 


2.4 




dv/dt = 400 V/jus (S3901 Series) 

- 

- 

- 

4.2 

/is 


S3900, S3901 Series 



Fig. 4 - Instantaneous on-state current 
vs. on-state voltage for SCR 
unit of ITR (all types). 



92CS-23527RI 


Fig. 5 - Instantaneous forward current 
vs. forward voltage drop for 
rectifier unit of ITR (all types). 



Fig. 6 — Typical turn-off time vs. gate 
bias for S3900-series types. 



Fig. 7 — Normalized turn-off time i/s. 
junction temperature for 
S3900- and S3901 -series types. 


Turn-off time increases with temperature; therefore, case temperature must not exceed the level indicated. 
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SILICON CONTROLLED RECTIFIERS 


S3900, S3901 Series 


ELECTRICAL CHARACTERISTICS FOR ITR't FOR COLOR-TELEVISION CIRCUITS (Cont'd) 
At Maximum Ratings and at Case Temperature (T(;) « 25®C Unless OtfianwiM Specified 


CHARACTERISTIC 

LIMITS 

UNITS 

S3900 Series 
TRACE ITR 

S3901 Series 
COMMUTATING ITR 

TYP. 

MAX. 

TYP. 

MAX. 

Rectifier Unit: lp|\/| = 10 A, 
-dip/dt = -10 A/>ts, tp = 3/Js 

0.5 

0.7 

0.5 

0.7 

MS 

VfM <At tg): 

Rectifier Unit: lpi\/i=1A 

8 

13 

- 

- 

V 


- 

2.5 

- 

2.5 

»c/w 


^ Measured at point indicated on Dimensional Outline. 



92CS- 27250 

Fig. 8 — Typical dv/dt vs. junction 
temperature for S3900- and 
S3901 -series types. 






SILICON CONTROLLED RECTIFIERS 


S4000(2N3668-2N3670,2N4103) Series 
Rectifiers Features: 


12.5-A Silicon Controlled 

For Low-Cost Power-Control and Power-Switching Applications 


RCA 2N3668*, 2N3669*, 2N3670*, and 
2N4103* are all-diffused, three-junction, 
silicon controlled-rectifiers (SCR's). They 
are intended for use in power-control and 
power-switching applications requiring a 
blocking voltage capability of up to 600 
volts and a forward-current capability of 
12.5 amperes (rms value) or 8 amperes 
(average value) at a case temperature of 
80°C. 


The 2N3668 is designed for low-voltage 
power supplies, the 2N3669 for direct 
operation from 120-volt line supplies, the 
2N3670 for direct operation from 240-volt 
line supplies, and the 2N4103 for high- 
voltage power supplies. 

The 2N3668, 2N3669, 2N3670 and 2N4103 
SCR's employ the hermetic JEDEC TO-3 
package. 

^Formerly Dev. Types TA2621 , TA2598, TA2618, 
and TA2775, respectively. 


• Low switching losses 

• High di/dt and dv/dt capabilities 

• Shorted emitter gate>cothodc construction 

• Forward and reverse gate dissipation ratings 

• Designed especially for high-volume systems 

• All-diffused construction - assures exceptional uni- 
formity and stability of characteristics 

• Direct-soldered internal construction - assures ex- 
ceptional resistance to fatigue 

• Symmetrical gate-cathode construction - provides uni- 
form current density, rapid electrical conduction, and 
efficient heat dissipation 

• All-welded construction and hermetic sealing 


Abso/ute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage 
at a Frequency between 50 and 400 Hi, and with Resistive or Inductive Load 


CONTROLLED-RECTIFIER TYPES 



2N3668 

2N3669 

2N 3670 / 

2N4103 

Transient Peak Reverse Voltage 
(Non-Repetitive), vpf^(non-rep) ■ 

150 

330 

660 

700 

Peak Reverse Voltage (Repetitive), vpfj|(rep) 

100 

200 

400 

600 

Peak Forward Blocking Voltage 
iRepetitive), '/FB0M"eP) 

100 

200 

400 

600 

Forward Current; 

For case temperature (Tq) of +80° C 
Average DC value at a conduction angle of 180°, lp/\y 

8 

8 

8 

8 

RMS value. IpRMS 

12.5 

12.5 

12.5 

12.5 

For other conditions, (See Fig. 4) 

Peak Surge Current, ipytsurge): 

For one cycle of applied voltage 

200 

200 

200 

200 

For one cycle of applied principal voltage 
60 Hz (sinusoidal), Jq = 8QOC 

200 

200 

200 

200 

50 Hz (sinusoidal), Tq = 80°C 

170 

170 

170 

170 

For more than one cycle of applied voltage 

See Fig.2 

See Fig. 2 

See Fig. 2 

See Fig. 2 

Fusing Current (for SCR protection): 

Tj = -40 to lOOOC, t = 1 to 8.3 ms, |2t . . . 

170 

170 

170 

170 

Rate of Change of Forward Current, di/dt 

200 

200 

•200 

200 

'^FB " v[3oo'^'°- value) ' 

Iqj = 200mA, 0.5 .. s rise time 

Gaie Power’: 

Peak, Forward or Reverse, for 10 s duration, Pq^^ .... 

4U 

40 

40 

40 

iSee Figs. 5 and 6 i 

Average, Pq^v 

'0.5 

0.5 

0.5 

0.5 

Temperature; 

Storage, Tgjg*. . 

-40 to +125 

-40 to +125 

-40 to +125 

-40 to +125 

Operating (Case), 

-40 to +100 

-40 to +100 

-40 to +100 

-40 to +10C 


volts 

volts 


amperes 

amperes 


amperes 

amperes 


second 

amperes/ 

microsecond 


watts 

watt 


• Any values of peak gate current or peak gate voltage to give the maximum gate power is permissible. 

•Temperature reference point is within 1/8 in. (3.17 mm) of the center of the underside of unit. 



MAXIMUM instantaneous FORWARD S 

CURRENT (ip )— amperes “ 

8 s s s sh! 

MPE 

ES 

3 

RATU 

33=. 

ifii 

RE 
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Fig. 7 — Peak surge current vs. surge 
current duration. 


instantaneous forward voltage drop (vp) VOLTS 

*)?CS‘I293I 

Fig. 2 — Instantaneous forward current vs. 

instantaneous forward voltage drop. 


• Low leakage currents, both forward and reverse 

• Low forward voltage drop at high current levels 

• Low thermol resistance 


TERMINAL DESIGNATIONS 

ANODE 

CATHODE (FLANGE) 

BOTTOM VIEW 

92CS- 27720 

JEDEC TO-3 

(See dimensional outline “A".) 




92CMH3806 

Fig. 3 - Power dissipation vs. forward 
current. 
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SILICON CONTROLLED RECTIFIERS 


S4000(2N3668-2N3670,2N4103) Series 

ELECTRICAL CHARACTERISTICS 

Charact9ristic5 at Maximum Ratings (unless otherwise specified), and at Indicated Case Temperature (Tq) 


CHARACTERISTICS 

CONTROLLED.RECTIFIER TYPES 

UNITS 


2N3668 

2N3669 

2N3670 

2N4103 



Min. 

Typ. 

Max. 


Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Peak Repetitive Blocking Voltage, 














Vdrom 

AITq = +100°c 

100 



200 



400 



600 



volts 

Peak Blocking Current, at Tq = +100°C: 



' 






Forward, IdOM 

_ 

0.2 

2 

_ 

0.25 

2.5 

— 

0.3 

3 

_ 

0.35 

4 

mA 

Vd = Vdrom 

Reverse, IroM 





3 

mA 

0.05 

1 

0.1 

1.25 

0.2 

1.5 

0.3 

Vr = Vrrom 
F orward Voltage Drop.vp 














At a Forward Current of 25 amperes and 
a Tq = +25°C (See Fig. 2) 


1.5 

1.8 


1.5 

1.8 


1.5 

1.8 


1.5 

1.8 

volts 

DC Gate-Trigger Current, Iqj; 






At Tq = f 250 c (See Fig. 5) 

1 

20 

40 

1 

20 

40 

1 

20 

40 

1 

20 

40 

mA(dc) 

Gate-Trigger Voltage, Vqj; 







At Tq = -E250C(See Fig. 5) 

_ 

1.5 

2 

_ 

1.5 

2 

_ 

1.5 

2 

_ 

1.5 , 

2 

volts (dc) 

Holding Current, inoO' 








At Tq = f250C 

0.5 

25 

50 

0.5 

25 

50 

0.5 

25 

50 

0.5 

25 

50 

mA 

Critical Rale of Applied Forward Voltage, 


Critical dv 'dt ; . . . 

10 

100 

- 

10 

100 

- 

10 

100 

- 

10 

100 

- 

volts/ 

VpB = V 0 oo('^'f^-''alue), exponential rise, 
Tq= ^lOOOC 













microsecond 

Turn-On Time, tof,/ (Delay Time + Rise Timei 
VpB = value), ip = 8 amperes, 

Iqj = 200mA, 0. 1 s rise time, 

Tq = t25°C 

0.75 

1.25 


0.75 

1.25 


0.75 

1.25 


0.75 

1.25 


microseconds 

(See waveshapes of Fig. 3) 














Turn-Off Time, tQf|/ (Reverse Recovery Time 

♦ Gale Recovery Time) 

ip = Samperes, 50 .. s pulsewidth, 

dvpg/dt = 20 v/*. s, 

di,/dt = 30 A/,, s, Iqj = 200mA, 

Tq = +8000 


20 

50 

■ 

20 

50 


20 

50 


20 

50 

microseconds. 

Thermal Resistance, Junction-to-Case. ...... 

_ 

_ 

1.7 

_ 

_ 

1.7 

_ 

_ 

1.7 

_ 

_ 

1.7 

OC/W 
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Fig. 4 — Reverse gate characteristics. 



Fig. 5 — Turn-on time gate current. 
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SILICON CONTROLLED RECTIFIERS 


S4000(2N3668-2N3670, 2N4103) Series 


CURRENT WRYEFORM. SINUSOOAL : : - 
LOAD* RESISTIVE OR INDUCTIVE — 
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Fig. 


6- Maximum allowable case temperature 
vs. average forward current. 




tZCM-tM06 


IFORCCD-AIR COOLMC' 

AW VELOOTY* KXXJ FEET PER MINUTE PARALLEL TO 
PLANE OF HEAT SINK 

I SINGLE - PHASE OPERATION 
CONDUCTION ANGLE • I80* „ 

CONTROLLED RECTIFIER USING ICAT-SINK COMPOUND 
HEAT SNK: 1/16’- THICK COPPER WITH A MAT- BLACK 
SURFACE AND THERMAL EMISSIVITT OF 0.9 



Fig. 8 — Natural-cooling operation guidance 
chart. 


Fig. 9 — Forced-air cooling operation 
guidance chart. 


*Dow Corning 340 Silicon Heat Sink Compound, or Equi 
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SILICON CONTROLLED RECTIFIERS 


S4060 Series 


10-Ampere Sensitive-Gate 
Siiicon Controiied Rectifiers 

For Power Switching and Control Applications 


The S4060 series* are sensitive-gate silicon 
controlled rectifiers designed for switching 
ac and dc currents. The types within the 
series differ in their voltage ratings; the vol- 
tage ratings are identified by suffix letters in 
the type designations. 

All types utilize the JEDEC TO-220AB 
package. 


These thyristors have microampere gate- 
current requirements which permit opera- 
tion with low-level logic circuits. They can 
be used for lighting, power-switching, and 
motor-speed controls, and for gate-current 
amplification for driving larger SCR’s. 
‘Formerly the RCA Dev. No. TAS4060 se- 
ries. 


MAXIMUM RATINGS, 

Absolute-Maximum Values: 

Vrrxm 

Rok=1000 a, Tc=-40 to 110*C . . 
Vdrxm 

RoK=1000n, Tc=-40 to 110«C. . . 


S4060U S4060A S4060C S4060E S4060S 


S4060F 


S4060B 


S4060D 


S4060M 


S4060N 


25 50 100 200 300 400 500 600 700 800 


ItIRMS) 

Conduction angle=1 80®, Tc=88®C 10 

Item 

For one cycle of applied principal 

voltage 60 Hz (sinusoidal) — ^ 120 — 

For more than one cycle of 

applied principal voltage See Figs. 5,6 


V 


A 


A 


Features: 

■ Microampere gate sensitivity 

■ 800-V capability 

■ 10-A (rms) on-state current ratings 
• 120- A peak surge capability 

■ Glass-passivated chip for stabiiity 

■ Low thermal resistances 

■ Surge capability curve 


TERMINAL CONNECTIONS 


c 

(FLAN6E1 


BOTTOM VIEW / 

9ECS-278I9 

JEDEC TO-220AB 
(See dimensional outline *‘S”) 



(t=10 /isec) 

Vqrm 

di/dt 

Vdm=Vorom, Iqt=1 mA, 
tf— 0.5 fiS, Tc^110®C 

Pom 

(for 10 MS max.) 

Po(AV) 

(averaging time=10 ms max.) 

Tstg 

Tc 

Tt 

For 10 s max 


— 0.2 A 

— 6 V 

100 A/ms 

0.5 W 

0.1 W 

-40 to +150 ®C 

-40 to +110 ®C 

250 ®C 


11^ 


'ORXM 'VdsxM 


Vrsxm -H r— V rrxm 


Fig. 1 - Typical volt-ampere characteristics. 



Fig. 2 - Power dissipation vs. RMS on-state 
current. 



S2CS-3593I 


Fig. 3 - Maximum allowable case temp. vs. 
RMS on-state current. 



Fig. 4 - Instantaneous on-state current vs. 
on-state voltage. 
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SILICON CONTROLLED RECTIFIERS 

S4060 Series 


ELECTRICAL CHARACTERISTICS 




LIMITS 



CHARACTERISTIC 

FOR ALL TYPES 
UNLESS 
OTHERWISE 
SPECIFIED 

UNITS 


MIN. 

TYP. 

MAX. 


Idrxm, Vd = Vdrxm, Rgk == 1000 D 





Tc = 25° C 

— 

0.4 

50 


Tc=110°C 

— 

50 

500 

II A 

Irrxm, Vr = Vrrxm, Rgk 1000 0 





Tc = 25° C 

— 

0.4 

50 


Tc= 110°C 

— 

50 

500 


Vt 





For It = 30 A and Tc = 25° C (See Fig. 4) 

— 

1.55 

2.3 

V 

Igt 





Vd = 12 V (dc), Rl = 30 O, Tc = 25° C: 

- 

— 

200 

aA 


For other case temperatures 
Vgt 

Vd = 12 V (dc), Rl = 30 Q, Tc = 25° C 
For other case temperatures 
in 

Rgk = 1000 n, Vd = 12 V. It un.tiau = 150 mA. 

Tc = 25°C: (See Fig. 9) 

II 

Rgk = 1000 0, Vo = 12 V, Tc = 25° C: 

(Igt= 200 fj A ) 


Vd — Vdrxm, Rgk — 1000 fi, 

Exponential rise, Tc = 110° C (See Fig. 10) 


See Fig. 8 

— 0.58 1.5 

See Fig. 7 


— 3.45 6.0 mA 


I 


Vd — Vdrxm, It — 1 A, Rgk — 1000 Q, 

Igt = 1 mA, rise time = 0.1 fjs, Tc = 25° C 

^D = Vdrxm, It = 1 A, Rgk = 1000 fl. 

Pulse Duration = 50 /is, dv/dt = 2 V//iS, 
di/dt = — 10 A/i/s, Igt = 1 mA at turn on, T 




Fig. 5 - Allowable peak surge on-state cur- 
rent vs. surge duration. 


non-repetitive half-sine-wave pui 

REAPPLIED BLOCKING VOLTAGE'O 
Igt * ' SQUARE WAVE PULSE, 10 C 

CASE TEMPERATURE (Tq) • 88 »C 
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1 

H-J— 
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SURGE CURRENT PUtSE DURATION- in» 

»2CS-3392a 

■ Surge capability without reapplied 
blocking voltage. 
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-30 -20 -10 0 10 20 30 

CASE TEMPERATURE (Tc>-*C 

92CS-33934 


GATE- CATHODE RESISTANCE (R(jk> -lOOCa 


10 20 30 

CASE TEMPERATURE {!(.)— *C 

92CS-33929 


Fig. 7 - Gate trigger voltage vs. case 
temperature. 
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CASE TEMPERATURE (Tc)-*C 


Fig. 8 - DC trigger current vs. case 
temperature. 


Fig. 9 - DC holding current vs. case 
temperature. 


Fig. 10 - Critical rate-of-rise of off-state volt- 
age vs. case temperature. 
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SILICON CONTROLLED RECTIFIERS 


S5800 Series 


5-A Silicon Controlled Rectifiers 

For Inverter/Regulator Applications 


The RCA-S5800 series are all-diffused sili- 
con controlled rectifiers (reverse-blocking 
triode thyristors)intended for high-speed 
switching applications such as power in- 
verters, switching regulators, and high-cur- 
rent pulse applications. They feature fast 


turn-off, high dv/dt, and high di/dt charac- 
teristics and may be used at frequencies up 
to 25 kHz. 

All types in the series utilize the JEDEC-TO- 
220AB (RCA VERSAWATT) plastic package. 


MAXIMUM RATINGS, 

Absolute-Maximum Values: 


S5800B S5800C S5800D S5800E S5800M 


^RSOM^ 

^DSOM^ 

^RROM^ 

^DROM^- ■ 

't(RMS) <’*'C " • • ■ 

't(AV) <Tc = 60°C,ti/t2 = 0.5) . . . . 

'tSM' 

For one full cycle of applied principal voltage 
60-Hz (sinusoidal) 

50-Hz (sinusoidal) 

For more than one cycle of applied 

principal voltage 

di/dt: 

^DM " ^DROM' 'gT " 

tj. = 0.5jus 

I^T (At Tq shown for I j(rivis)1 : 

t = 10 ms 

8.3 ms 

1 ms 

For other time values 

Peak forward for 10 jus max 

f"RGM* = 

Peak reverse for 10 jus max 

^G(AV)* = 

Averaging time = 10 ms max 


Tj« (During soldering for 10 s maximum, 
terminals and case) 


250 

350 

450 

550 

650 

V 

200 

300 

400 

500 

600 

V 


5 A 

3.2 A 


— 80 A 

— 75 A 

See Fig. 4 


A/jus 


28 

26 

13 


- See Fig. 5 


— 0.5 W 

-40 to 150 °C 

-40 to 100 °C 

— 225 ^ °C 


■ For temperature measurement reference point, see Dimensional Outline. 

A These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

• Any product of gate current and gate voltage which results in a gate power less than the maximum is 
permitted. 


Features: 

■ Fast turn-off time (tq) = 6 jus max. 

■ High di/dt and dv/dt 
capabilities 

■ Shorted-emitter gate-cathode 
construction. . .contains an 
internally diffused resistor 
between gate and cathode 

■ Low thermal resistance 

■ Center-gate construction 

. . .provides rapid uniform 
gate-current spreading for 
faster turn-on with substan- 
tially reduced Keating effects 


TERMINAL CONNECTIONS 


CATHODE 



GATE 

92CS-2772I 

JEDEC TO-220AB 

(See dimensional outline “S”.) 


VR 

'^RSOM" 




[>'h 

i \ 

1 1 , L 1 


'll ‘ 1 i ''dsom 

H r— V rrom id 


92SS- 3896RS 


Fig. 1 — Principal voltage-current characteristic. 



Fig. 2 — Maximum allowable case temperature as a 
function of peak on-state current. 



PEAK ON- STATE CURRENT (Ixm) — A 92cs-2999s 

Fig. 3 — Average on-state power dissipation as a 
function of peak on-state current. 



Fig. 4 — Peak surge on-state current as a function 
of surge duration. 
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SILICON CONTROLLED RECTIFIERS 


S5800 Series 


ELECTRICAL CHARACTERISTICS 

As Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 




LIMITS 



CHARACTERISTIC 

FOR ALL TYPES 

UNITS 


Min. 

Typ. 

Max. 


'drom: 

Vd = ^droM'^c- 100 C 

- 

0.5 

3 

mA 

'rrom- 

Vr = VrroM' Tc - 100 c 

- 

0.3 

1.5 

^T- 

Ijiyi = 30 A (peak), Tq = 25°C: (See Fig. 6) 

S5800 series 

- 

2.34 

4 

V 

= 25°C 

- 

20 

50 

mA 

dv/dt: (Linear) 

= VdroM-Tq = 80°C 

100 

250 

- 

V//is 

^Vq= 12 Vdc, Ri_ = 30n, Tq = 25°C 


- 

50 

mA 

Vp = 12 V dc, R|_ = 30 n. Tq = 25 C 

- 

1.2 

2.5 

V 

Igt' 

Vp = VpROM' 'T “ ^ ^ (peak), lQj = 300mA, 
tr = 0.1 ius, Tq = 25°C 


0.7 


MS 

tqi (See Fig. 8) 

>2 Sine Wave 

Vp “ ^DROM' pulse duration = 50 /is, 
dv/dt = 100 V//is, — di/dt = — 10 AZ/ts, Iqj = 100 mA 
at turn on, Vqk = 0 V at turn off, Tq = 75°C: 
ij = 4A S5800 series 


4.4 



i j = 8A S5800 series 

- 

4.7 

6 

MS 

^0JC 

- 

- 

2.2 

°C/W 



Fig. 5 — Peak surge on-state current and fusing 
current as a function of time. 



92CS-30002RI 


Fig. 6 - Instantaneous on-state current as a function 
of instantaneous on-state voltage. 



92CS-30003Rt 


Fig. 7 — Gate-controlled turn-on-time as a 
function of gate current. 



Fig. 8 - Normalized turn-off time as a function of 
negative-gate bias voltage. 
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SILICON CONTROLLED RECTIFIERS 

S6000 (2N6394-2N6398) 

S6100 (2N6400-2N6404) Series 

12-A and 16-A Silicon Controlled Rectifiers 

For Power Switching, Power Control, and Ignition Applications 


The RCA-2N6394 to 2N6398, inclusive, 
and 2N6400 to 2N6404, inclusive, are all- 
diffused silicon controlled rectifiers (reverse-- 
blocking triode thyristors) designed for 
switching ac and dc currents. These devices 
can switch from the off-state to the on-state 
when both the anode and gate voltages are 
positive. Negative anode voltages make 
these devices revert to the blocking state. 


The TO-220AB package provides easy 
package mounting and low thermal resis- 
tance, allowing operation at high case 
temperatures and permitting reduced heat- 
sink size. These SCR's can be used in 
lighting and motor-speed control, capa- 
citor-discharge ignition circuits, high- 
voltage generators, automotive applica- 
tions, and power-switching systems. 


Features: 

■ High d«/dt capability 

■ Low thermal resistance 

■ Shorted-emitter center gate design 

■ Low on-state voltage at high current 
levels 

■ Glass passivated junctions 

TERMINAL CONNECTIONS 


CATHODE 



MAXIMUM RATINGS, Absolute-Maximum Values: 







2N6394 

2N6395 

2N6396 

2N6397 

2N6398 



2N6400 

2N6401 

2N6402 

2N6403 

2N6404 


* V ^ 

''rsom 

75 

125 

250 

450 

650 

V 

^DSOM 

75 

125 

250 

4bo 

650 

V 

» V/ A 

^RROM 

50 

100 

200 

400 

600 

V 

A 

''drom 

50 

100 

200 

400 

600 

V 


*T(RMS) ^-180®C 

Tc = 90®C - 2N6394-98 12 A 

Tq=100°C- 2IM6400-04 — 16 A 

'tsm= 


Foi one full cycle of applied 
principal voltage 

* 60-Hzt - 12-A types 

1 6-A types 

50-Hzt - 12-A types 

— 16-A types 

For more than one full cycle of 
applied principal voltage 

di/dt 

^ '^DROM' ‘gT V "" Ms . 

I^t: 

Tj = -40 to 125°C, 

t = 1 to 8.3 ms — 1 2-A types 

16-A types 

p •• 

^GM • 

Peak forward for 10 /is max 

Peak reverse 

*^G(AV)*= 

Averaging time = 8 ms maximum 

• gm- ^forward) 


During soldering for 10 s maximum 
(terminal and case) 



125^ 

160 

105 

135 


See Fig. 7, 8 
100 — 


65 

100 


See Fig. 13 

— 0.5 - 

— 2 - 

-40 to 1 50 
-40 to 125 


250 


A 

A 

A 

A 


A//is 

A^s 

a2s 

W 


°c 

°c 


°c 


* In accordance with JEOEC registration data format (JS-22, RDF-1) filed for the JEDEC (2N series) types. 
^These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

^ At maximum rated Ij(rivis)- 
^ JEDEC registered value is 100 A at Tq = 90®C. 

* Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted. 
^ JEDEC registered value is 10 W. 

* For temperature measurement reference point, see Dimensional Outline. 
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SILICON CONTROLLED RECTIFIERS 


S6000 (2N6394-2N6398) 
S6100 (2N6400-2N6404) Series 


ELECTRICAL CHARACTERISTICS, A fMax/mt//?? Ratings Otherwise Specif ied and at Indicated Case Temperature (Tq) 


CHARACTERISTIC 

LIMITS 
For All Types 

UNITS 

MIN. 

TYP. 

MAX. 

•dom 'rom^ 

Vd = Vdrom°''Vr=Vrroiv|, Tc = 125“C 

_ 

0.1 

2* 

mA 

vj: (See Fig. 9, 10) 

ij = 24A(peak). Tc = 25°C (12-A types) 

= 32 A (peak), Tq = 25°C (16-A types) 

- 

1.7 

1.4 

2.2* 

1.7* 

V 

ino' ^'9- ^ ^ ) 

Tc = 25°C 

Tc=-40°C 

- 

10 

35 

60* 

mA 

dv/dt: 

Vq ~ ^DROM' exponential voltage rise, Tq = 125° 

50 

- 

- 

V/Ms 

Iqj (See Fig. 14) 

VD=12V(dc), Ri_ = 50aTc = 25°C 

Vq= 12 V (dc), R(_ = 50n, Tc = -40°C 

- 

8 

m 

mA 

VQ-p: (See Fig. 15) 

Vq= 12 V (dc), RL = 50n, Tc = 25°C 

Vd= 12 V (dc), RL = 50n, Tc = -40°C ;... 

- 

0.7 

1.5 

2.5* 

V 

Vgrd- 

= VdroM' T c = 125°C 

0.2 

- 

- 

V 

'gt- 

Vq "" Vqrom- 'T 24 a (peak), Iqj - 200 mA, 

t, = 0.02ps, Tc = 25°C 



2* 

MS 

tq: 

Rectangular Pulse 

Vd = '^DROM' 'T = >T(RMS)' P^'^e duration = 50 ps, 
dv/dt = 50 V//IS, — di/dt = — 10 A/ps, Iqj = 80 mA at turn-on, 

Vp = 20 V minimum, = 0 V at turn-off, Tq = 75°C 


35 

75 

MS 



- 

- 

2* 

o 

O 

RflJA 

- 

- 

50* 



Fig. 1 — On-State power dissipation vs. on- 
state current for 2N6394-2N6398. 


Fig 2— On-state power dissipation vs. on- 
state current for 2N6400-2N6404. 


Fig. 3 — Maximum allowable case temperature 

vs. on-state current for 2N6394- 2N6398. 









































SILICON CONTROLLED RECTIFIERS 

S6000 (2N6394-2N6398) 

S6100 (2N6400-2N6404) Series 



92CS-26801RI 


Fig. 4 — Maximum allowable case temperature 

vs. on-state current for 2N6400-2N6404. 



ON-STATE CURRENT [1t(RMS)‘ ^TCDC)' ^TIAV)]— ^ 

Fig. 5 — Maximum allowable ambient tempera- 
ture vs. on-state current — no heat 
sinking for 2N6394-2N6398. 



1 


:;:CURRENT WAVEFORM : SINUSOIDAL ^ 

■ LOAD: RESISTIVE OR INDUCTIVE 

d 


1 

1^ 

:;:C 

lllc 

ASE TEMPERATURE: MEASURED AS 
SHOWN ON DIMENSIONAL OUTLINE 



9 
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AXIMUM ALLOWABLE A 
TEMPERATURE (T^)- 

O ol ^ 


■ 

fiS 


-X I- o U*_— II80*-I 












CONDUCTION : 
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5 

iiii 

r^- 


5~ 

iiii. 

p- 

lili 


ON-STATE CURRENT [lyiRMS). IT(DC)-0R It(AV)] 72cs-26B02 

Fig. 6 — Maximum allowable ambient tem- 
perature vs. on-state current —no 
heat sinking for 2N6400-2N6404. 



Fig. 7 — Allowable peak surge on-state cur- 
rent vs. surge duration for 2N6394- 
2 N 6398- 



92CS -26804 

Fig. 10 — Instantaneous on-state current vs. 

instantaneous on-state voltage for 
2N6400-2N6404. 



Fig. 13 - Reverse gate characteristics for 


all types. 



Fig. 8 — Allowable peak surge on-state cur- 
rent vs. surge duration for 2N6400- 
2N6404. 



CASE TEMPERATURE (Tc)— *C 


Fig. 11 — Instantaneous holding current vs. 
case temperature for all types. 



92CS-26T9J 


Fig. 14 — DC gate trigger current vs. case tem- 
perature for all types. 



INSTANTANEOUS ON-STATE VOLTAGE (vy)— V 92CS-26T92 


Fig. 9 - Instantaneous on-stage current vs. 
instantaneous on-state voltage for 
2N6394-2N6398. 



GATE TRIGGER CURRENT ( —A 

92SS-3986R2 


Fig. 12 — Gate trigger characteristics and limit- 
ing conditions for determination of 



CASE TEMPERATURE (Tc)— *C 


92CS-26794 

Fig. 15 — DC gate trigger voltage vs. case tem- 
perature for all types. 
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SILICON CONTROLLED RECTIFIERS 

S6000 (2N6394-2N6398), S6100 (2N6400-2N6404) Series 




Fig. 16 — Critical rate of rise of off-state vol- 
tage vs. case temperature for all types. 


Fig. 17— Typical gate-controlled turn-on 

time vs. gate trigger current for all 
types. 
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SILICON CONTROLLED RECTIFIERS 

S6200, S6210, S6220 Series 


20-A Silicon Controlled Rectifiers 


Press-Fit, Stud, and Isolated-Stud Packages 


These RCA types are all-dif ussed, silicon 
controlled rectifiers (reverse-blocking 
triode thryistors) designed for power 
switching and voltage regulator applica- 
tions and for heating, lighting and motor 
speed-control circuits. 

These SCRs have an RMS on-state cur- 
rent rating (IjfRMSJ) of 20A and have 


voltage ratings (VdROM) of 100, 200, 
400 and 600 volts. 

The S6200 SCR series employs a her- 
metic press-fit package, theS6210 series 
employs a hermetic stud package, and 
the S6220 series employs a hermetic 
isolated-stud package. 


TERMINAL CONNECTIONS 



— ::>^ANODE 

92CS-2TTT5 


Press-Fit Types 

(See dimensional outline “Q”.) (See < 

MAXIMUM RATINGS, Absolute-Maximum Values: 
NON-REPETITIVE PEAK REVERSE VOLTAGE 

Cate Open 

NON-REPRTITIVK PEAK FORWARD VOLTAGE 

Gate Open 

REPETITIVE PEAK REVERSE VOLTAGE 



Features: 

■ Low switching losses 

■ High di/dt and dv/dt capabilities 

■ Shorted-emitter gate-cathode con- 
struction 

■ Forward and reverse gate dissipation 
ratings 

■ All diffused construction-assures ex- 
ceptional uniformity and stability of 
characteristics 

■ Symmetrical gate-cathode construc- 
tion-provides uniform current density, 
rapid electrical conduction, and ef- 
ficient heat dissipation 

■ Low leakage currents, both forward 
and reverse 

■ Low forward voltage drop at high 
current levels 

■ Low thermal resistance 



REPETITIVE PEAK OFF-.STATE VOLTAC'.F 

Gate Open ' DROM 

PEAK SURGE (NON-REPETITIVE) ON- ST ATE CURRENT: 

For one cycle of applied principal voltage Tc = 75°C *TSM 

50-H/. (sinusoidal) 

60-Hz. (sinusoidal) 

For more than one full cycle of applied principiU voltage 

ON-STATE CURRENT: 

For case temperature (T(.) = 75° C, conduction angle of 18()‘* 

Average DC value . ^T(AV) 

*T(RMS) 

RATE-OF-CIIANGE OF ON-STATE CURRENT: 

Vqi^ = V(gQ)Q^lQ'p = 200 mA, tf - 0.5 ^^•s di/dt 

FUSING CURRENT (for SCR protection): 

Tj = -65 to lOO^C, t = 1 to 8.3 ms I^t 

GATE POWER DISSIPATION: 

PEAK FORWARD (for 10 max,) . 

AVERAGE (averaging lime = 10 ms. max.) ^G(AV) 

PEAK REVERSE PrGM 

TEMPERATURE RANGE: 

Storage 

Operating (Case) 

Soldering ( 10 s max. for terminals^ * . 


"^92CS-2773IRI 

outline “W”.) 


(See 

dimensional 

outline ‘ 


S6200A 

S6210A 

S6220A 

S6200B 

S6210B 

S6220B 

S6200D 

S6210D 

S6220D 

S6200M 

S6210M 

S6220M 

• '^'rsom 

150 

250 

500 

700 

• 'dsom 

150 

250 

500 

700 

• 'rrom 

100 

200 

400 

600 

• 'drom 

100 

200 

400 

600 


170 — 

200 — 

See Fig. 3 


40 - 

See Fig. 10 


--65 to 150- 
--65 to 100- 
225 
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SILICON CONTROLLED RECTIFIERS 


S6200, S6210, S6220 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (Tc) Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

LIMITS -ALL TYPES 

UNITS 

Mm. 

Typ. 

Max. 

Instantaneous Forward Breakover Voltage: 
(Gate open. Tq = too °C) 

V(B0)0 

100 

200 

400 

600 


- 

V 

S6200B, S6210B, S6220B 
S6200D, S621 OD, S6220D . . 

S6200M. S6210M. S6220M 

Peak Off-State Current: 

(Gate open. Tq = 100 OC- 

Forward. Vqq - Vorqm 

'DOM 


0.2 

3 

mA 

Reverse. Vda = Vorom ... 

'RROM 

- 

0 1 

2 


Instantaneous On-State Voltage- 

For ij = 100 A. Tc = 25°C 

n 


1.9 

2.4 

V 

DC Gate Trigger Current 

Vq = 12V (DC) Ri_ =30^/ Tc=25°C 

'GT 


8 

See Fig. 

15 

mA 

At other case temperatures 

DC Gate Trigger Voltage- , 

Vq * 12V (DC). Rl=* 30. , Tc =25 °C 

At other case temperatures 

Vgt 


1.1 

See Fig. 9 

2 

V 

Instantaneous Holding Current 

Gate open. Tq s 25 oc 

At other case temperatures 

'HO 


r 

9 i 20 
See Flq. 6 

mA 




Critical Rate-of-Rise of Off-State Voltage: 

^'^DO “ ''(BO)O Min. value. Exponential rise. Tq lOOOC. > 

S62CX)A. S6200D, S6210A, S6210D, S6220A, S6220D 

S6200B. S621 OB, S6220B . . 

dv dt 

10 

10 

100 

150 

75 


V/.s 

S6200M, S6210M. S6220M 

Gate Controlled Turn-On Time: 

Vq ^ v(B0)0 Min. value, ij 30 A.Iqj 200mA. 0.1 i.s rise time. T q 25°C 
See Fig. it 

’gl 

- 

2 

- 

pS 

Circuit Commutated Turn-Off Time: 

Vd Vp( 00)0 Min. value, ij 18 A. Pulse Duration 50 ^s, 
dv/dt = 20 V/jus, di/dt = -30 A/pis, = 75°C 

'q 

- 

20 

■ 

40 

pS 

Thermal Resistance: 

Junction-to-Case (press-fit, stud packages) 

Rejc 

Rfljis 

; 


1.2 

1.4 

oc W 

Junction-to-lsolated Stud (Isolated-stud package) 



a 

3 

S 100 

i 

u 200 

i 

* 

g too 
3 

0 

CAie TEKPERATURE • 75<>C 
LOAD > RESISTIVE 

REPETITIVE PEAK REVERSE VOLTAGE [-RRO«] ‘ NAXWUN RATED VALUE 

average on state current (It(av)> * maximum rated value 
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HI 


' * ‘ * 10 • ' ‘ ' loJ ' * ‘ ’ 103 

PEAK SURGE current DURATION-FULL CYCLES 



instantaneous forward voltage («f) - v 



SESS-A467 


Fig. 1 — Peak surge on-state current vs. surge 
current duration. 


Fig. 2 — Instantaneous on-state current vs. 
on-state voltage. ' 


Fig. 3 — DC holding current vs. case tempera- 
ture. 
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SILICON CONTROLLED RECTIFIERS 


S6200, S6210, S6220 Series 



AVERAGE ON-STATE CURRENT It(av) -A 


Fig. 4 — Power dissipation vs. on-state cur- 
rent. 



Fig. 7 - Typical forward-biased gate-trigger 
characteristics. 



0 5 10 IS 20 


AVERAGE ON STATE CURRENT It(avi -A 

9.'s«M4fce 

Fig. 5 — Maximum allowable case tempera- 
ture vs. average forward current for 
stud and press-fit. 



CASE TEMPERATURE (Tj.)— *C 



Fig. 8 — DC gate-trigger current (forward) vs. 
case temperature. 



Fig. 6 — Maximum allowable case tempera- 


ture vs. average forward current for 
isolated stud. 



CASE TEMPERATURE (Tc) - 'C 


Fig. 9 — DC gate-trigger voltage vs. case 
temperature. 




WARNING: The ceramic of the isolated 
stud package contains beryllium oxide. 
Do notcrush, grind, orabradethis part 
because the dust resulting from such 
action may be hazardous if inhaled. 
Disposal should be by burial. 


Fig. 10 — Reverse gate voltage i/s. reverse Fig. 11 — Gate controlled turn-on time (tgf) 
gate current. vs. gate-trigger current. 
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SILICON CONTROLLED RECTIFIERS 


S6400 (2N3870-2N3873) S6410 (2N3896-2N3899) 

S6420 Series 


35-A Silicon Controlled Rectifiers 


These RCA types are all-diffused, silicon 
controlled rectifiers (reverse-blocking triode 
thyristors) designed for power switching, 
power control, and voltage regulator appli- 
cations and for heating, lighting, and motor 
speed-control circuits. 


The 2N3870-73 and S6400N employ a her- 
metic press-fit package. 

The 2N3896-99 and S6410 employ a hermetic 
stud package. The S6420 series employ a her- 
metic isolated-stud package. 


Features: 

■ High di/dt and dv/dt capabilities 

■ Low on-8tate voltage at high current 
levels 

■ Low thermal resistance 

■ Shorted-emitter center-gate construc- 
tion 



Isolated-Stud Types 
(See dimensional outline “Z”) 


WARNING: The ceramic of the isolated stud package con- 
tains beryllium oxide. Do not crush, grind, or abrade this 
part because the dust resulting from such action may be 
hazardous if inhaled. Disposal should be by burial. 


TERMINAL CONNECTIONS 



92CS-27775 


Press-Fit Types 

(See dimensional outline “Q") 



(See dimensional outline “W”.) 


MAXIMUM RATINGS, Ahsoiute-Maximum Values: 


*NON-REPETITIVE PEAK REVERSE VOLTAGEa 

Gate Open 

NON-REPETITIVE PEAK OFF-STATE VOLTAGE^ 

Gate Open 

•REPETITIVE PEAK REVERSE VOLTAGE^ 

Gate Open 

•REPETITIVE PEAK OFF-STATE VOLTAGE^ 

Gate Open 

ON-STATE CURRENT: 

Tq = 65”C*. conduction ar>gle = 180°: 

RMS 

* Average 

For other conditions 


^RSOM 

''dsom 

^RROM 

'^DROM 

't(RMS) 

't(AV) 


PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 
For one full cycle of applied principal voltage , Tq = 65°C 

• 60 Hz (sinusoidal) 

50 Hz (sinusoidal) 

For nxjre than one full cycle of applied principal voltage 
RATE OF CHANGE OF ON-STATE CURRENT 
^ '^DROM' 'gT ^ 200 mA, t^ = 0.5 MS 
FUSING CURRENT (for SCR protection): 

Tj = -40 to 100° C, t = 1 to 8.3 ms 

GATE POWER DISSIPATION*; 

Peak Forward (for 10 ps max., See Fig. 7 ) 

Peak Reverse 

Average (averaging time = 10 ms max.) 

•TEMPERATURE RANGE*: 

Storage 

Operating (Case) 

TERMINAL TEMPERATURE (During soldering): 

For. 10 s max. (terminals and case) 


'tsm 


di/dt 


^GM 

Prgm 

^G(AV) 


•stg 

Tc 


* In accordance with JEDEC registration data filed for the JEDEC ('.tN-seriesI types. 

A These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

♦ Tc = 60° for isolated-stud package types. 

• Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted. 
■ Temperature measurement pxjint is shown on the DIMENSIONAL OUTLINE. 


2N3870 2N3871 2N3872 2N3873 
2N3896 2N3897 2N3898 2N3899 


S6420A 

150 

S8420B 

330 

S6420D 

660 

S6420M 

700 

V 

150 

330 

660 

700 

V 

100 

200 

400 

600 

V 

100 

200 

400 

600 

V 


35 A 

See Figs. 2^& 4 ^ 


- 350 A 

- 300 A 

See Fig. 3 

— 200 A/ms 

— 300 A^s 

40 W 

See Fig. 8 

— 0.5 W 

-40 to 125 °C 

-40 to 100 °C 

- 225 °C 
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SILICON CONTROLLED RECTIFIERS 

S6400 (2N3870-2N3873) S6410 (2N3896-2N3899) 
S6420 Series 


ELECTRICAL CHARACTERISTICS 

At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 




LIMITS 


CHARACTERISTIC 

SYMBOL 

FOR ALL TYPES 

UNITS 

Unless Otherwise Specified 



MIN. 

TYP. 

MAX. 


Peak Off-State Current: 






(Gate open, Tq = 100°C) 

Forward Current (Idom> Vq = Vqrom 
R everse Current (1 ROM) at Vr = Vr ROM 

‘dom 

or 





2N3870, 2N3896, S6420A 

- 

0.2 

2* 


2N3871 , 2N3897, S6420B 

'ROM 

-- 

0.25 

2.5* 

mA 

2N3872. 2N3898, S6420D 

2N3873, 2N3899. S6420M 



0.3 

3* 


Instantaneous On-State Voltage: 






ij = 69 A (peak). To = 25°C 

n 

- 

- 

1.85* 

V 

ij = 100 A (peak), Jq = 25°C 

- 

1.7 

2.1 


DC Gate Trigger Voltage: 






Vq = 12 V (dc), Rl = 30 a, To = -40°C 

Vqt 

- 

1.5 

.3* 

V 

Vo = 12 V (dc), Rl = 30 n. To = 25“c 


- 

1.1 

2 


For other case temperatures 



See Fig. 10 



DC Gate Trigger Current: 






Vp = 12 V (dc). Rl = 30 n, To = -40^C 


- 

46 

80* 


Vq- 12 V (dc), RL = 30i2,Tc = 25°C 

'gt 

1 

25 

40 

mA 

For other case temperatures 



See Fig. 9 



Instantaneous Holding Current: 






Gate open, 

Tc = 25“C 

'HO 

0.5 

30 

70 

mA 

For other case temperatures 



See Fig. 6 



Gate Controlled Turn-On Time: 






(Delay Time + Rise Time) 

For Vq = Vqrom. IqT "" 200 mA. tr = 0.1 ps. 
1 j = 30 A (peak). Jq = 25°C 

^9t 


1.25 

2 

Pi 

Circuit Commutated Turn-Off Time: 






^D “ ^DROM' ij ~ 18 A, pulse duration 

t~ 




Pi 

= 50 ps, dv/dt = 20 V/ps, -di/dt 
= -30 A/ps, \qj = 200 mA. Jq = 80°C 


_ 

20 

40 


Critical Rate of Rise of Off -State Voltage: 






'^D~ ^DROM' exponential voltage rise. 
Gate open, Tq = 1 00°C 

dv/dt 

10 

100 

_ 

V/ps 

Thermal Resistance, Junction-to-Case: 






Steady-State 






Press-fit & stud types 

R0JC 

- 

- 

0.9* 

“C/W 

Isolated-stud types 


— 

— 

1 



*lri accordance with JEOEC registration data filed for the JEDEC (2N-series) types. 


load; resistive 

RMS ON-STATE CURRENT [It{RMSi]*35 A 
AT SPECIFIED CASE TEMPERATURE 


_ 400 

n 




r 



GATE CONTROL MAY BE 

LOST 

LY 

RENT 


Si 

1 




FOLLOWING SURGE CUR 
INTERVAL 


« 


1 

1 



OVE 

RLOAD MAY NOT BE 
EATEO UNTIL JUNCTION 
PERATURE HAS RETURNED 
TEADY- STATE 
ED value 

m 

9S 

i 

1 



TEM 

TO 

cr ui 

too 

m 

m 

s 

s 



"RAT 

1 








J 



T 


si 

fl 



r 













1 — 

— 












tl 


7 


1 




o 




o* 



K 


SURGE CURRENT DURATION -FULL CYCLES 

1CCS4UMB 


Fig.1 — Peak surge on-state current surge 
current duration. 



Fig. 2 — Instantaneous on-state current \rs. on- 
state voltage. 



Fig. 3 — DC holding current case temperature. 
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SILICON CONTROLLED RECTIFIERS 


S6400 (2N3870-2N3873), S6410 (2N3896-2N3899), S6420 Series 



AVtRAGE ON-STATE CURRENT ] * 


Fig. 4 — Power dissipation on -state current. 



AVERAGE OR RMS ON-STATE CURRENT [lT(AVl OR iTIRMSl] * AVERAGE OR RMS ON- STATE CURRENT [iTIAVl OR It(RMS|J * 

92CM-TOOA2 t.CS-.iJ4.p; 

Fig. 5 — Maximum allowable case temperature Fig. 6 — Maximum allowable case temperature 
vs. on-state current for press-fit and vs. on-state current for isolated-stud 

stud types. types. 




Fig. 10 — DC gate trigger voltage (forward) vs. Fig. 1 1 — Gate-controlled turn-on time vs. gate 
case temperature. trigger current. 
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SILICON CONTROLLED RECTIFIERS . 

S6491 (2N681-2N690) Series 


16-A and 25-A Silicon Controlled 
Rectifiers 


For Power-Control and Power-Switching Applications 


Features: 

■ High di/dt capability 

■ Low on-state voltage at high current 
levels 

■ Low thermal resistance 

■ Shorted-emitter center-gate 
construction 


The RCA2N681-2N690 are all-diffused 
silicon controiled rectifiers (reverse- 
blocking triode thrysistors) designed for 
svyitching ac and dc currents. These 
devices can switch from the off-state to 
the on-state when both the anode and 


gate voltages are positive. Negative 
anode voltages make these devices revert 
to the blocking state. 

These SCR’s employ a hermetic JEDEC 
TO-48 package. 


TERMINAL CONNECTIONS 



(See dimeneionel outline “L*’.) 


MAXIMUM RATINGS, 


Absolute-Maximum Values: 

2N681 

2N682 

2N683 

2N684 

2N685 

2N686 

2N687 

2N688 

2N689 

2N690 


•''rsom^ 

35 

75 

150 

225 

300 

350 

400 

500 

600 

700 

V 

•'^RROM^ 

25 

50 

100 

150 

200 

250 

300 

400 

500 

600 

V 

•''drom^ 

25 

50 

100 

150 

200 

250 

300 

400 

500 

600 

V 


't(RMS) 180®): 

Tq = 65°C . . 25 A 

■'t(avi'9' 

Tc=65°C 16 A 


'STM = 

For one full cycle of applied 
principal voltage 
60Hz4 
50Hz* 

For more than one full cycle of 
applied principal voltage .... 
di/dt: 


150 

140 

See Figs. 3, 4 


A 

A 


“ ''dROM' 'gT " 200 mA. 

t^ = 0.5/is 

|2t (at Tc shown for It(rms) 1 = 
t = 1 0 ms . . . 


= 1 ms ... 



•Pqiav)^ 

**GM • 

•vgm 

•Vqrm 

•Tsta* 

•Tc- 

Tj= 

During soldering for 10 $ maxi- 
mum (terminal and case) . . . 
T-: Recommended 


Maximum (DO NOT EXCEED) 


- 200 

- 100 

- 46 

- 5 

- 0.5 

- 2 

- 10 

—65 to 150 
-65 to 125 


225 

35 

-0.4 

-50 

0.57 


A//is 

a2s 

A^s 

W 

W 

A 

V 

V 
°C 
®C 


®C 

in-lb 

kgf-m 

in-lb 

kgf-m 


* In accordance with JEDEC registration data. 

^These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

^ *T(RMS) “ 25 A and Tq = 65®C 

* Any produ^ of gate current and gate voltage which results in a gate power less than the maximum is permitted. 

* For temperature measurement reference point, see Dimensional Outline. 
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SILICON CONTROLLED RECTIFIERS 


S6491 (2N681-2N690) Series 


ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 



LIMITS 


CHARACTERISTIC 

2N681-2N690 

UNITS 


MIN. 

TYP. 

MAX. 


•drom or ‘rrom- 





Vd = Vdrom or Vr = Vrrqm. Tq = 125°C: 





2N681.2N682. 2N683.2N684 

- 

- 

6.5 


2N685 

_ 

_ 

6 


2N686 



5.5 

5 

mA 

2N687 



2N688 



4 


2N689 



3 


2N690 

- 

- 

2.5 


''T*. 

>T = 50 A (peak), Tq = 25°C 

_ 

_ 

2 

V 

>tt(AV): 





IT = It(RMS) =Tc = 650C 

- 

- 

0.86 

V 

'HO- 





Tq=125°C 

- 

15 

- 

mA 

•gt- 





Tq=125°C 

- 

- 

25 

mA 

Vq = 12 V (dc), Rl = 50n. Tq = -65® C 

- 

- 

80* 

Vgt- 





Vq = 12 V (dc), Rl = 50n, Tq = -65 to 125°C 

- 

- 

3 

V 

= 125°C 

0.25 

- - 

- 


RtfJC 

- 

- 

2 

°C/W 


*ln accordance with JEDEC registration data. 

^ These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

• Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted. 



Fig. 1 — Maximum allowable case temperature 
vs. on-state current for 2N681 - 
2N690. 


SUPPLY FREQUENCY *60 CPS SINE WAVE 
CASE TEMPERATURE ITc)*6S* C 
LOAD • RESISTIVE 

REPETITIVE PEAK REVERSE VOLTAGE r<^(r*p]j •MAXMUM-RATEO VALUE 
AVERAGE FORWARD CURRENT (IFAV) * MA*IMUM-RATED VALUE 

ISO 

123 

is 100 

§1 

ir 



















































2 













Ibo 


SURGE-CURRENT DURATION — CYCLES 


Fig. 2 — Peak surge on-state current vs. surge 
duration for 2N681-2N690. 


SUPPLY FREOUENCY>eO CPS SME WAVE 
CASE TEMPERATURE (Tc) »80* C 
LOAD. RESISTIVE 

K^TIVE PEAK REVERSE VOLTAGE [vpM(rap)>MAXMUM-RATEO VALUE 
M/ERAGE FORWARD CURRENT (Ifav>*M^MUM-RATEO VALUE 












% 











r 

.4” 

25 

0 
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d 
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SURGE CURREffT DURATION — CYCLES 


92CS-II904RI 

Fig. 3 — Peak surge on-state current vs. surge 
duration for 2N681-2N690. 



92CS-M9I5R2 

Fig. 4 — Typical peak off-state current or peak 
reverse current vs. off -state or reverse 
voltage for 2N681-2N690. 



92CS-tl9l7 

Fig. 5— Typical on-state current vs. instan- 
taneous on-state voltage for 
2N681-2N690. 



92CS-lt9l6Rl 

Fig. 6 —Average on-state forward current 
vs. ambient temperature for 
2N681-2N690. 
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SILICON CONTROLLED RECTIFIERS 


S6493M 


Silicon Controlled Rectifier for 
High-Current Pulse Applications 


The RCA-S6493M* is an all-diffused silicon 
controlled rectifier (reverse-blocking triode 
thyristor) designed especially for use in radar 
pulse modulators, inverters, switching regu- 
lators, and other applications requiring a 
large ratio of peak to average current. 

It is especially constructed for rapid spread 
of forward current over the full junction 


area to achieve a high rate of change of for- 
ward current (di/dt) capability and low 
switching dissipation. 

The S6493M employs a hermetic JED EC 
TO-48 package. 

*Formerly RCA Type No. S6431M. 


MAXIMUM Absolute-Maximum Values: 


Vrsom^ 

^DSOM^ 

Vrrom^ 

Vdrom^ 

'T(RMS) (Tc = 65°C, 0 = 180°) 

'tM (pulse): 

Tq = 65°C, See Figs. 1 and 2 

|2t. 

Tj = -65 to 1 25°C, t = 1 to 8.3 ms 

Pd(AV) ~ 65°C, See Fig. 3) 

PgM*: 

Peak (forward or reverse) for 10 /is maximum, See Fig. 4 

Pg(AV)*: 

Averaging time = 10 ms maximum 

W 

TC- 

During soldering for 10 s maximum (terminals and case) . 
^s-- 

Recommended . . 

Maximum (DO NOT EXCEED) 


700 

V 

700 

V 

600 

V 

600 

V 

35 

A 

900 

A 

2000 

a2s 

30 

W 

40 

w 

1 

w 

-65 to 150 

°c 

-65 to 125 

°c 

225 

°c 

J 35 

in-lbf 

1 0.4 

kgf-m 

r 50 

in-lbf 

I 0.57 

kgf-m 


^ These values do not apply d there is a positive gate signal Gate must be open or negatively biased. 

* Any product of gate current and gate voltage which results in a gate power less than the maximum is 
permitted. 

■ For temperature measurement reference point, see Dimensional Outline. 


ELECTRICAL CHARACTERISTICS 


At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 


CHARACTERISTIC 

LIMITS 

UNITS 

MIN. 

TYP. 

MAX. 

'ROM' 

Vd = VdroM Vr = Vrrom-Tc = 125°C 

- 

2 

10 

mA 

''T(I) 

'TM(pulse) “ A, t = 2 /is, Tq = 65°C (See Fig. 7) 

- 

. 

19 

V 

'HQ: 

Tc = 25°C 

0.5 

20 

70 

mA 

dv/dt: 

^D ~ ^DROM' exponential voltage rise, 

Tc=125°C 

20 

50 


V//is 

Igt(Tc = 25°C), See Fig.4 

1 

25 

80 

mA 

Vgt(Tc = 25°C), See Fig.4 

- 

1.1 

2 

V 

V- 

'^D ^ ^DROM' ij “ 20 A (peak), Iqj = 200 mA, 
tr = 0.1 /is, Tq = 25°C 


1.25 


/is 

tq- 

Rectangular Pulse 

Vdx “ ^DROM' 'T Pu'se duration = 50 /is, 

dv/dt = 20 V//is, - di/dt = -30 A//is, Iqj = 200 mA 
at turn-on, Tq = 80°C 

15 

20 

40 

/is 

R0JC 

- 

- 

2 

°C/W 


Features: 


■ Up to 900 A peak pulse on-state current 

■ 30 W maximum average dissipation 

■ On-state current of 35 A (rms value) 

■ Shorted-emitter center-gate design 


TERMINAL CONNECTIONS 




TIME— »,$ 

92LS-ia96HI 

Fig. 1 — Peak pulse on-state current vs. time. 



PEAK PULSE ON-STATE CURRENT [Itm (PULSE)]— * 

Fig.2 — On-state dissipation vs. peak pulse 
on -state current and time. 



Fig. 3 — Dissipation derating curve. 
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SILICON CONTROLLED RECTIFIERS 


S7310 Series 


40-A Asymmetrical Silicon Controlled Rectifiers (ASCR) 


For Induction Cooking Appliances, Pulse Modulators, 
High-Frequency Inverters, Electronic Welders, and 
Other Switching Applications Up to 40 kHz 


200 


300 


The RCA-S731 0-series types are asymmetri- 
cal silicon controlled rectifiers designed for 
high-frequency power-switching applications 
such as induction-cooking-appliance controls, 
inverters, electronic welders, switching regu- 


MAXIMUM Absolute-Maximum Values: 

S7310B S7310C 

VrROM^ 

VdROM^. . . 

It(RMS)(Tc = 75OC,0 = 180°) • 

'T(AV) (Tc = 75°C,0 = 180°) 

•tSM: 

For one full cycle of applied 
principal voltage 
60-Hz (sinusoidal) 

50-Hz (sinusoidal) .... 

For more than one cycle of 
applied principal voltage 
di/dt: 

VdM = VdroM. 'G7 = 500 mA. 

tf = 0.5 /is 

|2j (at Tc = 75°C): 

t = 1 0 ms 

t = 1 ms 

Pgm*: 

Peak forward for 10 jus max. . 

PG(AV)®; 

Averaging time = 10 ms maximum 
^stg" 

Tc" ./ 

Tt: 


lators, and high-current pulse modulators. 
These types may be used at frequencies up 
to 40 kHz. They are supplied in the JEDEC 
TO-48 package. 


S7310D S7310E S7310M S7310N 


600 


40 

25 


400 - 
370 ■ 


See Fig. 5 - 


700 • 
325 . 


-40 to 150 
-40 to 1 25 


During soldering for 10 s 
maximum (terminal and case) 


Recommended 


-225 


Maximum IDO NOT EXCEED) . 


- 35 - 

- 0.4 - 

- 50 ■ 
0.57 


a2s 

a2s 


W 

°c 

°c 


°C 

in-lbf 
kgf-m 
■ in-lbf 
kgf-m 


^ These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

" Any product of gate current and gate voltage which results in a gate power less than the maximum is 
permitted. • 

" For temperature measurement reference point, see Dimensional Outline. 


Features: 

■ Fast turn-off-time-4jus max. 

■ High di/dt and dv/dt 
capabilities 

■ Shorted-emitter gate-cathode 
construction. . .contains an 
internally diffused resistor 
between gate and cathode 

■ Low thermal resistance 

■ Center-gate construction 

. . .provides rapid uniform 
gate-current spreading for 
faster turn-on with substan- 
tially reduced heating effects 


TERMINAL DESIGNATIONS 



(See dimensional outline “L”.) 



zoo 

PEAK ON-STATE CURRENT (Itm)-A 

92CS-27865RI 

Fig. 1 — Maximum allowable case temperature 
vs. peak on-state current. 



PEAK ON-STAtE CURRENT (Itm »-A 


92CS>27666RI 

Fig. 2 — Average on-state power dissipation 
vs. peak on-state current. 




Fig. 3 — Maximum allowable case temperature 
vs. peak on-state current. 


Fig. 4 — Average on-state power dissipation 
vs. peak on-state current. 
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SILICON CONTROLLED RECTIFIERS 

S7310 Series 


ELECTRICAL CHARACTERISTICS 

As Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tc) 


LOAD RESISTIVE 

I JUNCTION temperature (T., ) = I25°C 
RMS ON-STATE CURRENT [It (RMS)] ‘ 40A 


CHARACTERISTIC 

•DROM: 

vd-Vdrqm.Tc- 1250 c 

IRROM: 

Vr=Vrrom,Tc= 1250 c 

VF 

IjM = 100 A (peak).Tc - 250C 
'^Td)- 

IjM = 100 A (peak), Iqt = 0.5 A, 
tr = 0. 1 /js, Tc = 25 OC (measured 0.5 jjs 


LIMITS 

FOR ALL TYPES UNITS 
Min. I Typ, { Max. 


after 10% of Ijm) 

- 

14 

22 


iHO: 

Tc = 250c 

10 

35 

110 

mA 

dv/dt: (Linear) 

Vd = VdrOM.Tc= 125°C 

250 

550 

_ 

V/ps 

IGT- 

Vd = 1 2 V dc, R L = 30 n, Tc = 25°c 

_ 

50 

80 

mA 

Vgt: 

Vd = 1 2 V dc, Rl = 30 il, Tc = 25°C 


1 

3 

V 


Vd = VdroM. 'T = 100 A (peak), Iqt 500 mA 
tr = 0.1 ps, Tc * 25OC, tgt 
tr 



1 /2 Sine Wave 

Vd = Vqrom. 'T = 100 A, pulse duration = 2 /js, 
dv/dt = 200 V/ps, IqT “ 500 mA at turn-on, 

VgK = -10 V at turn-off,. Tc = 1 150C 
Rqk (Reverse) 



CASE TEMPERATURE (Tc)-°C 92CS-27872 

Fig. 8 — Typical initial on-state voltage vs. time 

[Zero time is the time at which the ini- Fig. 9 — Typical instantaneous holding current 
tial on-state current is equal to 0. 10 ! vs. case temperature. 


[ GATE CONTROL MAY BE LOST 
; DURING AND IMMEDIATELY 

following SURGE-CURRENT 

> 100 interval 

OVERLOAD MAY NOT BE REPEATED 
UNTIL JUNCTION TEMPERATURE 
HAS RETURNED WITHIN STEADY- 
g STATE RATED VALUE 


SURGE CURRENT DURATION -FULL CYCLES 92CS- 27869 

Fig. 5 — Peak surge on-state vs. surge duration. 
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Fig. 6 — Peak surge on-state and fusing current 
vs. time. 



ON-STATE VOLTAGE (Vt) -V 92CS-2787C 

Fig. 7 — On-state current vs. on-state voltage. 
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Fig. 10 — Typical linear critical rate of rise of 
off-state voltage vs. gate voltage. 









SILICON CONTROLLED RECTIFIERS 


S7310 Series 




I50 200 250 300 350 400 450 500 

DC GATE TRIGGER CURRENT (iGT)-mA 


Fig. 12 - Typical switching time (tg^, t^, t^) 
vs. gate-trigger current. 



Fig. 13 — Typical circuit commutated turn-off 
time vs. gate-trigger voltage. 
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SILICON CONTROLLED RECTIFIERS 


S7410 (2N3650-2N3653; S7410) S7412 
(2N3654-2N3658; S7412M) Series 


35-A Silicon Controlled Rectifiers 


For Inverter Applications 

RCA-2N3650 to 2N3658, inclusive, and 
the S7410M* and S7412M* are all-dif- 
fused silicon controlled rectifiers (reverse- 
blocking triode thyristors) intended for 
high-speed switching applications such as 
power inverters, switching regulators, and 
high-current pulse applications. They fea- 
ture fast turn-off, high dv/dt, and high 
di/dt characteristics and may be used at 
frequencies up to 25 kHz. 


This SCR series has forward and reverse 
off-state voltage ratings of 50, 100, 200, 
300, and 400 volts. Types S7410M and 
S7412M has a forward and reverse off- 
state voltage rating of 600 volts. 

These SCR's employ a hermetic JEDEC 
TO-48 package. 

® Formerly RCA Type No. S7432M. 

* Formerly RCA Type No. S7430M. 


Features 

■ Fast turn-off time — 10 jus to 15 ps max. 

■ High di/dt and dv/dt capabilities 

■ Shorted-emitter center gate design 

■ Low thermal resistance 

TERMINAL CONNECTIONS 



JEDEC TO-48 

(See dimensional outline “L’’.) 



PEAK ON STATE CURRENT (Itm) - A 


Fig. 1 — - Power dissipation vs. peak on-state 
current 



PEAK ON. STATE CURRptT (It«) - A VS laORi 

Fig. 2 — Power dissipation vs. peak on-state 
current 


MAXIMUM RATINGS, 

Absolute-Maximum Values: 


'^RSOM^ 

''dsom^ “^5 


2N3654 

2N3650 

2N3655 

2N3651 

2N3656 

2N3652 

2N3657 

2N36S3 

2N3658 

S7410M 

S7412M 

75 

150 

300 

400 

500 

700 

75 

150 

300 

400 

500 

700 

50 

100 

200 

300 

400 

600 

50 

100 

200 

300 

400 

600 


•t(RMS) ‘ 

•t(av) ^'''c = ■♦o C. d 


= 180 ) 

» 180°) . 


TSM- 


Peak rectangular pulse, 
tp =■ 5 ms, tj, =» 50 /is max. . Tq = 40® C. 
' di/dt: 

Vn VnprsM. IqT ~ 


" ''DROM' 

t =0.1/is 

121: 

Tj = —65 to 1 20°C, t = 1 to 8.3 ms 

Pqm*' 

Peak (forward or reverse) for 10 /iS 

maximum. See Fig. 6) 

Pg(AV)*- 

Averaging time = 10 ms maximum 

W 


During soldering for 10 s maximum 
(terminal and case) 


35 
• 25 


400 • 
165 • 


■ -65 to 150 • 

■ -65 to 120 


-225 


A/ius 


W 

°C 

°C 


Recommended 35 in-lbf 

0.4 kgf-m 

Maximum (DO NOT EXCEED) 50 in-lbf 

0.57 kgf-m 

In accordance with JEDEC registration data format lJS-14, RDF-1 ) filed for the JEDEC (2N series) types. 
These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

Any product of gate current and gate voltage which results in a gate power less than the maximum is 
permitted. 

For temperature measurement reference point, see Dimensional Outline. 



Fig. 3 — Maximum allowable case-tempera- 


ture vs. peak on-state current. 



Fig. 4 — Maximum allowable case-tempera- 
ture vs. peak on-state current. 



2 J 4 5 

ON STATE VOLTAGE (Vt» - V RSS <: 


Fig. 5 — Variation of on-state with on-state 
voltage. 
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SILICON CONTROLLED RECTIFIERS 


S7410 (2N3650-2N3653; S7410) S7412 
(2N3654-2N3658; S7412M) Series 

ELECTRICAL CHARACTERISTICS 


At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (Tq) 





LIMITS 



CHARACTERISTIC 

FOR ALL TYPES 
Except as Specified 

UNITS 



TYP. 

MAX. 


•dOM O'" 'rom = 

Vq = VdroM O'” Vr = VrroM' Tc = 120°C 
2N3650, 51 , 54, 55. 56, S7412M 

1 

2 

6* 

mA 

2N3652, 2N3657 


2 

5.5* 


2N3653, 2N3658 . 


2 

4* 


S7410M 

jgH 

— 

3 


vj: 

iT = 25A{peak),TQ = 25°C 

- 

1.5 

2.05* 

V 

'HO- 

Tc=25°C 

■ 

75 


mA 

Tc = -65°C 

■ 

150 


dv/dt: 

Vq “ ^DROM' exponential voltage rise, Tq = 120°C 

200 

■ 

■ 

V//is 

•gj: 

Vq = 6 V (dc), Rl = 4 n, Tq = 25°C 

_ 

80 

M 

mA 

Vq = 6 V (dc). R|_ = 2 n, Tq = -65°C 

- 

150 

H 

Vgt- 

Vq = 6 V (dc). Rq = 4 n. Tq = 25°C 

_ 

1.5 



Vq = 6 V (dc). Rl = 200 n. Tq = 1 20°C 

0.25 

- 


V 

Vq = 6 V (dc), Rl = 2 n. Tq = -65°C 

- 

2 



tq: 

Rectangular Pulse 

^DX ^ ^DROM' 'T 10 A, pulse duration = 50 fis, 
dv/dt = 200 V//US, -di/dt = 5 A//us, \qj = 200 mA 
at turn-on, = 15 V minimum, = 0 V at 

turn-off, Tq = 120°C 
2N3650 -53: S7410M 


1 

15 

/iS 

2N3654 -58; S7412M 
Sinusoidal Pulse 

Vqx “ ^DROM' 'T “ P‘Jlse duration = 2 /is, 

dv/dt = 200 V//is, Vpx ^ 30 V minimum, Vq|< = 0 
at turn-off, Tq = 1 15°C 
2N3650 -53: S7410M 


1 

10 

15 

2N3654 -58: S7412M 

— 

— 

10 




- 

0.85 

1.7* 

°C/W 


* In accordance with JEDEC registration data format (JS-14; RDF-1 ) filed for the JEDEC (2N series) types. 


^ These values do not apply if there is a positive gate signal. Gate must be open or negatively biased. 

• Any product of gate current and gate voltage which results in a gate p>ower less than the maximum is 
permitted. 

■ For temperature measurement reference point, see Dimensional Outline. 



Fig. 9 - Typical variation of turn-off time with 


junction temperature (rectangular 
pulse). 



PEAK ON JTATE CUKIIENT dxx«) - A ^ ^ 

Fig. 10 — Typical variation of turn-off time with 
peak on-state current (half-sine-wave 
pulse). 



CATECURICHT (!(;)-. 


Fig. 6 — Typical forward-biased gate charac- 
teristics. 



CATE TRWCER CUMENT 


Fig. 7 — Typical gate-trigger characteristics. 



ON-STATE CURRENT dr) - A 


Fig.8 — Typical variation of peak reverse- 
recovery current with on-state 
current (rectangular pulse). 



Fig. 11 — Typical variation of turn-off time with 
rate-of-rise of reapplied off -state volt- 
age (rectangular pulse). 
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High-Reliability Power Devices 

Preconditioning and Screening 
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High-Reliability Power Devices 


Solid-state devices classified as high- 
reliabi I ity types have come to be pri mari ly 
associated with military and aerospace 
applications. In many ways, this assoc- 
iation is misleading because the com- 
mercial equipment market is probably 
the largest user of high-reliability prod- 
ucts, but not necessarily by that label. 
Military and aerospace agencies, how- 
ever, have been largely responsible for 
establishment of comprehensive publish- 
ed reliabilityspecifications and standards 
which have been accepted by the solid- 
state industry. MIL standards dominate 
the procedures used to specify high- 
reliability solid-state devices and rep- 
resent a common reference point fre- 
quently used by commercial users to 
define their requirements. 

Military and aerospace requirements 
for high-reliability solid-state devices are 
extremely large and diverse, not only in 
terms of performance, operating con- 
ditions, and reliability, but also in terms 
of logistics and procurement. As a result 
of these requirements, the military 
services have jointly developed specifica- 
tions and standards under which most 
military end-use solid-state devices are 
procured. To simplify procurement, 
logistics, and the development of reliab- 
ility data, MIL specs are not issued for 
the full spectrum of devices manufactur- 
ed; rather, they are restricted to those 
devices for which significant need is 
demonstrated and are specified so that 
the device can have as wide applicability 
as possible. Although the limits for 
operating conditions may exceed those 
required for some applications, they 
simplify procurement and assure a 
supply of devices for the majority of 
military equipment. These standards also 
cover a wide range of requirements for 
the manufacturer on such things as: 

(a) The procedure and requirements 
for a manufacturer to become certified 
to manufacture MIL-spec parts. 

(b) The requirements for qualifying 
parts. 

(c) Product-assurance provisions in 
such areas as quality control, inspection 
procedures, personnel training, cleanli- 
ness, failure analysis, and documentation. 

(d) Test methods and procedures. 

(e) Marking and identification of product. 

(f) Preservation and packing. 


JAN, JANTX, 
SOLID-STATE DEVICES 

The major military specification used 
for the procurement of standard solid- 
state devices by the military is MIL-S- 
19500, which covers devices such as 
discrete transistors, thyristors, and 
diodes. 

MIL-S-19500 is the specification for 
the familiar “JAN”-type solid-state 
device. Detailed electrical specifications 
are prepared as needed by the three 
military services and coordinated by the 
Defense Electronic Supply Center. At 
present, approximately five hundred 


detailed electrical specifications are 
included in the MIL-S-19500 system. 

Levels of reliability are defined by MIL- 
S-19500. Devices designated as JAN 
types receive lot screening only and are 
the least expensive. Devices designated 
as JANTX receive some 100-per-cent 
screening (primarily burn-in) and a tight 
lot-sampling plan. Not all detailed specif- 
ications Include JANTX requirements. 

Fig. 1 shows the processing require- 
ments specified by M I L-S-1 9500 for JAN 
and JANTX solid-state power devices. 

The Defense Electronic Supply Center 
maintains a “Qualified Products List” of 
all vendors qualified to produce devices 



Fig. 1 — Order of procedure diagram for JAN and JANTX solid-state devices. 



92CM- 34223 


Fig. 2 — Alternate order of procedure diagram for JAN and JANTX device types. 
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HIGH-RELIABILITY POWER DEVICES 


in accordance with MIL-S-19500. This 
list, QPL-1 9500-77, is published period- 
ically and is available to manufacturers 
of military equipment. 

RCA offers a number of solid-state 
power devices that have been qualified 
as JAN and JANTX devices in accord- 
ance with MIL-S-19500. These devices, 
which include power transistors and 
silicon controlled rectifiers (SCR’s), are 
processed in accordance with the MIL- 
S-19500 general specifications. MIL- 
STD-750 test methods are used as 
required by the individual military detail 
specification. 

RCA NON-JAN TYPE 
SOLID-STATE DEVICES 

Many solid-state devices not yet 
covered by military specifications, 
because they are too new, offer the most 
recent technological advances or have 
special performance characteristics 
which offer advantages to the designer 
of high-reliability equipment. RCA co- 
operates with the users of such devices 
in establishment of high-reliabillty speci- 
fications patterned after MIL standards, 
which allow these designs to be 
approved for use in military and aero- 
space systems, as well as commercial 
equipment. 

Most procurements of solid-state 
devices for military systems are made by 
the equipment contractor from the MIL- 
STD parts list as awards are received for 
electronic equipment. Some military and 
aerospace programs, because of their 
size, duration, or special requirements 
(Mlnuteman and Apollo are two 
examples), require that special specifi- 
cations and process methods, or even 
special production lines, be established 
and tailored to the particular functional, 
reliability, and economic needs of the 
program. RCA Solid State Division has 
frequently used the resources of its 
laboratories, production facilities, and 
expert technical staff to contribute to the 
success of such programs. 

All RCA high-reliability solid-state 
power devices are processed in accord- 
ance with the provisions of M I L-S-1 9500. 
These provisions Include the following 
items: 

1. A clearly defined procedure for the 
conversion of a customer specifica- 
tion Into an RCA internal specifica- 
tion with built-in safeguards to assure 


the customer that the delivered parts 
meet or exceed his specification 
requirements. 

2. A formalized personnel training and 
testing program which assures that 
each operation is performed correctly. 

3. A complete Inspection of incoming 
materials, utilities, and work in 
process using on-site facilities such 
as scanning-electron-microscope 
and X-ray equipment. 

4. Maintenance of cleanliness in work 
areas. 

5. Rigorous control over changes in 
design, materials, and processes with 
documentation kept in active files for 
a minimum of three years. 

6. Tool and test equipment main- 
tenance and calibration In strict 
accordance with MIL-C-45662, “Cali- 
bration System Requirements.” 

7. A quality-assurance program In 
accordance with MIL-Q-9858, “Quality 
Program Requirements.” 

Power Transistors 

In addition to JAN and JANTX types, 
high-reliability selections of all RCA 
power transistors can be obtained on a 
custom basis. Such power transistors 
are subjected to high-reliability pre- 
conditioning and screening in 
accordance with the Group A, B, and C 
Sampling Tests as specified in MIL- 
STD-750 or special customer 
requirements. 

Thyristors (Triacs and SCR’s) 

RCA high-rellablllty thyristors that are 
subjected to high-rellabillty precon- 
ditioning and screening in accordance 
with the Group A, B, and C Sampling 
Tests as specified in MIL-STD-750 or 
special customer requirements can be 
obtained on a custom basis. 

RADiATION-RESiSTANT 
POWER TRANSISTORS 

RCA offers a variety of bipolar silicon 
power transistors In which special design 
and processing techniques are used to 
assure continued functional perform- 
ance after exposure to specified dosages 
of neutron and gamma radiation. 

Neutron-Radiation Compensation 

In RCA radiation-resistant power 
transistors, the base width Is made as 


narrow as possible (consistent with other 
design objectives) to achieve a minimum 
base transit time so that a maximum 
number of minority carriers can complete 
the journey through the base. The 
narrower base width thus compensates 
for the major cause of failure in 
transistors exposed to neutron radiation, 
the reduction In minority-carrier lifetime 
and the corresponding decrease in 
transistor current gain. The voltage- 
supporting region In the collector is also 
made as narrow as feasible and is heavily 
doped. In this way, the series-resistance 
path is made as low as possible to 
compensate for the rise in collector 
series resistance and the resulting higher 
saturation voltage caused by exposure 
of the transistor to neutron radiation. 

The problem of increased leakage 
currents is solved by use of epitaxial- 
planar transistors. The initial leakage In 
these transistors is so small that even the 
higher levels caused by neutron 
bombardment are unlikely to cause 
failure. 

Because the narrower base width and 
reduced collector resistivity used to 
Improve transistor radiation resistance 
are contradictory to the design 
requirement for high-voltage, high- 
energy transistors, designers should 
adjust circuits to require the minimum 
possible emitter-to-collector voltage- 
breakdown capability. In addition, 
ratings for transistors should be 
specified in accordance with the way In 
which the devices are to be used (i.e., 
VCER or VcEV. and never VcEO)- The 
circuit design should also provide high- 
energy protection for the transistor. 

Gamma-Radiation Compensation 

The gamma dose rate at which the 
onset of secondary photocurrent occurs 
depends strongly on the geometry of the 
transistor emitter. The secondary 
photocurrent is initiated when a portion 
of the emitter-base junction becomes 
forward-biased because of the voltage 
drop across the lateral base resistance 
under the emitter. In RCA radiation- 
resistant transistors, the distance from 
the base contact to the farthest point of 
the base under the emitter Is reduced to 
the minimum possible value to achieve a 
substantial increase in the gamma 
threshold level at which the secondary 
photocurrent starts. 
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HIGH-RELIABILITY POWER DEVICES 


Design Example 

The RCA developmental transistor 
TA9107 is an excellent example of the 
radiation-resistance capability that can 
be achieved through the use of effective 
design techniques. This transistor can 
operate satisfactorily after exposure to 
neutron fluence levels of 1 x 10^^ 
neutrons/cm^ and can withstand a 
gamma dose rate of 1 x 10® 


rads(Si)/second before the onset of 
secondary photocurrent. 

The TA9107 has a collector-to-emitter 
voltage rating VqeR 100 volfs and a 
post-radiation current capability of 10 
amperes. The width of the collector-to- 
base depletion region Is only 0.7 mil, the 
doping concentration In the collector Is 
1x10^® atoms/cm^ and the width of the 
base is only about 8000 angstroms. The 
TA9107 employs a uniqueemitter design 


in which 32 emitter sites are inter- 
connected by an expanded metallization 
system so that the maximum distance 
from the base contact to the center of the 
emitter is only 2 mils. 

Aluminum metallization 50,000 
angstroms thick Is used intheTA9107 to 
assure uniform current distribution in 
the emitter. A gold eutectic bond is used 
for collector mounting. 


Radiation-Resistant Bipolar Power Transistors 


Type 

Polarity 

Package 

•c/VCER 

Characterized to 5 x 10^® neutrons 

1x10^ rads (Si)/second 


2N5320 

NPN 

TC-39 

1A/80V 

2N5322 

PNP 

TC-39 

1A/80V 

2N3879 

NPN 

TC-66 

3A/8V 

2N6248 

PNP 

TC-3 

5A/8V 

2N5038 

NPN 

TC-3 

10A/80V 

2N6480 

NPN 

RADIAL 

12A/80V 

2N5671 

NPN 

TC-3 

15A/100V 

2N6688 

NPN 

TC-3 

5A/200V 

2N6673 

NPN 

TC-3 

2A/350V 

Characterized to 1 x 10^"* neutrons 

1 X 10® rad (Si)/second 


TA9107 

NPN 

RADIAL 

10 A/80 V 


TA9107 Capability 


Characteristic 

Pre-Radiation 

Post-Radiation 

(5x10'®N/cm®) 

VCEO 

80 V 

80 V 

VCBO 

100 V 

100 V 

VebO 

5.5 V 

5.5 V 

hpE 

at Ic = 5A, VcE = 2V 

80 

10 

VcE(sat) 

at Ic = 8A, hpE = 5 

0.5 V 

2.0 V 

VBE(sat) 

at Ic = 8A, hpE = 5 

1.35 V 

1.5 V 

'S/b 

at 75V fori 00 /L/s 

60 W 

60 W 

Es/b 

LP125/iH 

0.3 mj 

0.3 mj 

Primary Photocurrent 

= 250 mA typ. 

at 1 X 1 0® rad 


(SI)/second 

Onset of Secondary Photocu rrent ogcu rs typical ly at 1 .5 x 
10® rad(SI)/second 



92CS-3I2I8 


Neutron damage coefficient (at 1 mev) as a function of 
collector current for the TA9107 and 2N5038 radiation- 
hardened power transistors. 



92CS-3I2I7 


Photocurrent as a function of gamma dose rate for the 
TA9107 and 2N5038 radiation-hardened power tansistors. 
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APPENDIX 


General Characteristics, Test Circuits, and Waveforms 


POWER TRANSISTORS 
Dissipation Derating Chart 



TEMPERATURE— "C 

92CS-25654 


Fig. 1 — Dissipation derating chart for silicon power transistors 
opera ted a t tempera tures a bo ve 25° C. 


Switching-Time Measurements 



Mb, and Ibj measured with TEKTRONIX CURRENT PROBE P6019 OR EQUIVALENT 


* For p-n-p types, direction of currents and 
polarities of voltages are reversed. 


Fig.2 — Circuit used to measure switching times. 



Fig. 3 — Oscilloscope display for measurement 
o f swi tch ing times. 


For many transistors, the maximum value 
of dissipation is specified for ambient, case, 
or mounting-flange temperatures up to 
25°C, and must be reduced linearly for 
higher temperatures. For such types, the 
chart above can be used to determine 
maximum permissible dissipation values 
at particular temperature conditions above 
25°C. (This chart cannot be assumed to 
apply to types other than those for which 
it is specified that the maximum allowable 
dissipation is derated linearly to zero at 
the maximum allowable operating temper- 
ature, Tj ( max.).) The curves show the 
permissible percentage of the maximum 
dissipation ratings as a function of ambient 
or case temperature. Individual curves 
are plotted for maximum operating tem- 
peratures of 50, 55, 75, 80, 85, 100, 125, 
150, 175, and 200°C. If the maximum 
operating temperature of a transistor is 
some other value, a new curve can be 
drawn from point A in the figure to the 
desired temperature value on the abscissa. 
To use the chart, it is necessary to know 
the maximum dissipation rating and the 
maximum operating temperature for a 
given transistor. The calculation involves 
only two steps: 


1. A vertical line Is drawn at the de- 
sired operating temperature value on the 
abscissa to intersect the curve representing 
the maximum operating temperature for 
the transistor. 

2. A horizontal line drawn from this 
intersection point to the ordinate estab- 
lishes the permissible percentage of the 
maximum dissipation at the given tem- 
perature. 

The following example illustrates the cal- 
culation of the maximum permissible dis- 
sipation for transistor type 2N1487 at a 
case temperature of 100°C. This type 
has a maximum dissipation rating of 75 
watts at a case temperature of 25*^0, and 
a maximum permissible case-temperature 
rating of 200*^C. 

1. A perpendicular line is drawn from 
the 100-degree point on the abscissa to 
the 200-degree curve. 

2. Projection of this point to the or- 
dinate shows a percentage of 57.5. 

Therefore, the maximum permissible dis- 
sipation for the 2N1487 at a case temper- 
ature of 100°C is 0.575 times 75, or 
approximately 43 watts. 



Fig. 4 — Oscilloscope display for measurement 
of switching times for p-n-p types. 



Mg, AMD Ibj measured WITH TEKTRONIX CURRENT PROBE P60I9 OR EQUIVALENT 


* For p-n-p types, direction of currents and 
polarities of voltages are reversed. 


Fig.5 — Circuit used to measure inductive-load 
switching times. 
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APPENDIX 


General Characteristics, Test Circuits, and Waveforms 

POWER TRANSISTORS (Cont'd) 

Breakdown (Sustaining) Voltage Tests 




Fig. 6 — Basic configuration used to measure sus- 
taining voltage Vq£q(sus}, VQ^pf(sus), 
and n-p-n power tran- 

sistors. 


Fig. 8 — .Basic circuit configuration used to 

measure sustaining voltages Vq^q(sus), 
anc ^ Vq^\/(sus) for p-n-p 
power transistors. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce'-V 


The sustaining voltages (VcEO(*“*l- VqERltusl. Vcex(>u*I 
acceptable when the traces fill to the right of point "A , where "A" 
is the rated value of VqEoIs“‘'’ VqER(tus). VqEv(s“*l- 
*lq ' value specified in technical data for transistor under test 

(usually forced beta current) gzcs-zrrri 


COLLECTOR-TO-EMITTER VOLTAGE (V^qj-V 



The sustaining voltages Vcfo(sus), Vqt p(sus), and VqE\/(sus) are 
acceptable when the tracesfall to the left and below point "A" where 
"A" is the rated value for Vqgoltusl. Vcer(sus). or VqevIs“*I- 

•Iq = value specified in technical data for transistor under test 
(usually forcrd-beta current) 


Fig.7 — Oscilloscope display for measurement 
of sustaining voltages of n-p-n power 
transistors. 


Fig.9 — Oscilloscope display for measurement of 
sustaining voltages of p-n-p power 
transistors. 


Inductive Load-Switching Measurements 



Fig. 10 — Circuit for measuring inductive-load 
switching for all types. 



Fig. 11 — Inductive-load switching voltage and 
current waveforms . 
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General Characteristics, Test Circuits, and Waveforms 

HC2000H POWER HYBRID OPERATIONAL AMPLIFIER TEST CIRCUITS 


PROCEDURE FOR MEASUREMENT OF 
COMMON-MODE INPUT IMPEDANCE 

a) Insert unit 

b) Apply ±37.5 V 

c) Close SI 

d) Adjust signal generator for 1 V on voltmeter VI 

e) Open SI 

f) Read voltmeter VI 

g) Input impedance = (10 k)x 

1-V1 

Note: Circuit under test must have a heat sink so that 
Tq ®»25®C, unless otherwise noted. 



Fig. 12 — Circuit for measurement of common- 
mode input impedance. 


PROCEDURE FOR MEASUREMENT OF OFFSET 
VOLTAGE AND QUIESCENT CURRENT 


PROCEDURE FOR MEASUREMENT OF OPEN-LOOP GAIN 

a) Insert unit 

b) Apply ± 37.5 V 

c) Set generator at 1 kHz and adjust until 
VI = 10 V rms 

d) ReadV2 

e) Open-loop gain = V1/V2 



Fig. 14 — Circuit for measurement of open-loop gain. 


PROCEDURE FOR MEASUREMENT OF CLOSED-LOOP VOLTAGE GAIN 

a) Insert unit 

b) Adjust signal generator to 1 kHz, V2 = 0 

c) Apply ± 37.5 V 

d) Ac^ust signal generator for 2 V rms on voltmeter VI 

e) Read voltmeter V2 

VI 

f) Voltage gain = — 

V2 


A = DC ammeter 100 mA range 
V = DC voltmeter ± 250 mV range 

a) Close SI 

b) Insert unit 

c) Apply 137.5 V 

d) Read offset voltage on voltmeter. Change polarity if required. 

e) Open SI 

f) Read positive and negative quiescent current on ammeter. 


♦ 37.5 V 



PROCEDURE FOR MEASUREMENT OF TOTAL HARMONIC DISTORTION 

a) Ac^ust signal generator for 15.5 V rms on VI 

b) Adjust distortion analyzer. Record the meter reading as Total Harmonic 
Distortion (THD). 

PROCEDURE FOR MEASUREMENT OF MAXIMUM VOLTAGE SWING AND MAXIMUM POWER 

a) Adjust signal generator for maximum output on scope No. 1 
with no clipping. Read peak voltage as maximum voltage swing. 

b) Read VI y.|2 

c) Maximum power 

4 

PROCEDURE FOR MEASUREMENT OF SHORT-CIRCUIT CURRENT 

a) Lower power supply to ± 26 V 

b) Momentarily replace 4-ohm load with 0.5-ohm load 

c) Scope No. 1 must show symmetrical square wave of less than ± 1.75 V 

PROCEDURE FOR MEASUREMENT OF BANDWIDTH 

a) Raise power supply to ± 37.5 V 

b) Adjust signal generator at 43 kHz to 2 V rms on VI 

c) Adjust distortion analyzer and verify that THD < 0.5% 

PROCEDURE FOR MEASUREMENT OF SLEW RATE 
a) Replace signal generator with square-wave generator, 
bl Adjust generator for 500 Hz and VI = 40 V peak-to-peak. 

c) Read time required for swing from peak to peak. 

d) Slew rate = ^ 

Measured time 


Fig. 13 — Circuit for measurement of offset 
voltage and quiescent current. 


HC2000H 

TERMINAL CONNECTIONS 
Pin No. Connection 


1 

-Vs 

Negative supply voltage 

2 

VPB 

Feedback voltage 

3 

VqUT 

Output voltage 

4 

PC 

Phase compensation 

5 

GND 

Ground 

6 

BP 

Base plate (internal 
connection) 

7 

+V|N 

Non-inverting input 

8 

GND 

Ground 

9 

-V|N 

Inverting input 

10 

-fVs 

Positive supply voltage 


♦ 37,5V 'OmH 



Fig. 15 — Circuit for measurement of closed-loop voltage gain, total harmonic distortion, 
maximum voltage swing, maximum power, short-circuit current, bandwidth, 
and slew-rate. 
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General Characteristics, Test Circuits, and Waveforms 

HC2500 POWER HYBRID OPERATIONAL AMPLIFIER TEST CIRCUITS (Cont’d) 





Fig. 16 — Test circuit for open-loop gain and 
phase response. 


Fig. 17 — Test circuit for input offset voltage 
and current test. 


Fig. 18 — Circuit used to test slew rate. 



92CS-225I2 


Fig. 19 — Test circuit for measuring common-mode input resistance. 


THYRISTORS 


Pin No. 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


HC2500 

TERMINAL CONNECTIONS 

Connection 
Drive 2 

—Vs Negative supply voltage 
VoUT Output Voltage 
Bias adjust 

Frequency compensation 
— V||vj Inverting input 

+V|[\i Noninverting input 

Bias adjust 
Drive 1 

+V$ Positive supply voltage 

BP Base plate (electrically isolated 

from internal circuitry) 


Voltage-Current Characteristics 


* I OUAOHANT 

,1 / 


It A, 
OFF STATE 

-Vdrom / 

1 NO.I 

/ MAIN terminal 2 

.Lon 


/ TVorom 

QUADRANT 

OFF STATE 

NO. Ill 

UN TERMINAL 2 _J 

^II 

NEGATIVE STVTrj., 

92LS-22 





''dsom 


''hsom~^ '^''rrom io 


^OROM 


92SS - 3a»6R9 


Fig.20 — Principal voltage-current 
characteristic for a triac. 


Fig.21 — Principal voltage-current 
character istic.f or a con- 
ventional SCR. 
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THYRISTORS (Cont'd) 

Critical Rate of Rise of On- Critical Rate of Rise of Off -State Voltage 

State Current (di/dt) (Static and Commutating dv/dt) 




Fig. 22 — Rate of change of on-state current 
with time (defining di/dt) for a triac. 



NOTES 

1 . Curve defines temperature rise of either junction 
above case temperature for equal-amplitude 
symmetrical sine wave current at 50 and 80 Hz. 

2. Curve considers junction temperature measured 
immediately after the final cycle of current. 

3. Gate will rerain control if temperature is 
maintained Below rated value and load current 
is reduced or maintained at RMS value. 

4. For more than 100 cycles of current the case tempera- 
ture rise must be observed and used in calculating the 
total junction temperature. 

5. Junction temperature rise above case is defined as 
apparent transient thermal impedance times 
average conduction power dissipated during full 
cycle conduction. 

6. Apparent steady-state value is not the same as 
JEDEC value listed as steady-state In characteristics 
table. 


CRITICAL dv/dt 



fRC 92CS-.3J65R3 


Fig.25 — Rate of rise of off -state voltage with 
time (defining critical dv/dt) for 
general-purpose SCR 's, gate-turn-off 
SCR's, and triacs. 



9ZL5-2394R2 




Fig. 23 — Rate of change of on-state current 

with time (defining di/dt) for an SCR. 


Fig. 24 — Relationship between supply voltage 

and principal current (inductive load) - Fig.26 — Rate of rise of off -state voltage with 
showing reference points for definition time (defining dv/dt) for an in- 

of commutating volUige (dv/dt) for verterSCR. 

a triac. 


Subcyde Surge-Current Turn-On-Time W^aveforms 

Test for SCR's 

t,| • «d 4- I, 


VARY AS REQUIRED TO OBTAIN CURRENT 
LEVEL AND PULSE DURATION 



JU. 


Fig. 27 — Sub-cycle surge capability test circuit. 




Fig. 28— Relationship between off -state voltage, 
on-state current, and gate-trigger volt- 
age showing reference points for defi- 
nition of turn-on time (tgf) for triacs 
and SCR's. 
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THYRISTORS (Cont’d) 

T urri'Of f "TiiTiB X6st Circuits snd Wsvcforms for SCR s forward current circuit 



LINEM dv/dt CIRCUIT 


WSS4S7J 



Fig.30 — Circuit used to measure turn-off time (tq) half -sine 
wave pulse. 


Fig. 29 - Circuit used to measure turn-off time (t^) rectangular pulse. 



Fig.31 — Relationship between instantaneous 
on-state current and voltage showing 
reference points for definition of cir- 
cuit commutated turn-off time (tq) 
for general-purpose SCR's (rectangu- 
lar pulse). 



Fig. 32 - Relationship between off-state voltage, 
reverse voltage, on-state current, and 
reverse current showing reference 
points for specification of turn-off 
time (tq) for an inverter SCR (half- 
sine-wave pulse). 



Fig.33 — Relationship between off-state voltage, 
reverse voltage, on-state current, and 
reverse current showing reference 
points defining turn-off time (tq) 
for inverter SCR's (rectangular 
pulse). 


Switching Waveforms for Deflection-Circuit STR's 




NOTE: "Commutating Switch-Anode Voltage" oscilloscope display 

has been modified graphically to show the measurement points 
of dv/dt more effectively. 

Fig.34 — Oscilloscope display of commutating switching ITR's showing circuit-com- 
mutated turn-off time (tq). 

Notes for Figs. 34 and 35 

Circuit-commutated turn-off time (tq), the sum of reverse recovery time 
and gate recovery time, is measured from the zero crossing of current to the 
start of the reapplied voltage. Knowledge of the current, the reapplied 


Fig.35 — Oscilloscope display of trace switching 
ITR 's (S3900 Series, S3902DF) show- 
ing circuit-commutated turn-off time 

(tq). 


voltage, and the case temperature is necessary when measuring tq. In the 
worst conditions (high line, zero beam, off -frequency, minimum auxiliary 
load, etc), turn-off time must not fall below the given values. Turn-off time 
increases with temperature, therefore, case temperature must not exceed 
75°C for all types. 
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THYRISTORS (Cont'd) 

Reverse- Recovery -Time Measurements for Rectifier Unit of ITR 



Fig.36 — Test circuit (pulsed sine wave) oscilloscope display for measurement of 
reverse-recovery time for rectifier unit of ITR. 


Peak Forward- Voltage Measurements for Rectifier Unit of ITR 


INPUT FROM PULSE GENERATOR 
SOURCE IMPEDANCE* son 


PULSE WIDTH* I MIN. 
PULSE REP RATE • I kHz 


TIME f - .. . 





■IK 


92LS-PW30RI 


Fig.37 — Test circuit for measurement of peak forward voltage drop at turn-on for 
rectifier unit of ITR. 
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APPENDIX 


Dimensional Outlines 



1 : 0b applies between L-| and L. Diameter is uncontrolled 
in L-|. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.35 

11.35 


0b 

0.038 

0.043 

0.96 

1.092 

1 

0D 

- 

0.875 

- 

22.22 


e 

0.420 

0.440 

10.67 

11.17 

2 

ei 

0.205 

0.225 

5.21 

5.71 

2 

F 

0.060 

0.135 

1.53 

3.42 


L 

0.312 

0.500 

7.93 

12.70 


Li 

- 

0.050 


1.27 

1 

0P 

0.151 

0.161 

3.836 

4.089 


q 

1.177 

1.197 

29.90 

30.40 


R 

0.495 

0.525 

12.5S 

13.33 


«i 

0.131 

0.188 

3.33 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



2: These dimensions should be measured at points 0.050 in. 
(1.270 mm) to 0.055 in. (1.397 mm) below seating plane. 
When gage is not used, measurement will be made at 
seating plane. 


Modified TO-3 (2N6032, 2N6033) 0 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.300 

0350 

7.62 

8.89 


0b 

0.059 

0.064 

1.499 

1.626 

2 

0D 


0.800 


20.32 


e 

0420 

0.440 

10.67 

11.18 


«i 

0.205 

0.225 

5.21 

5.72 


F 


0.114 


2.90 



0.440 

0.470 

11.18 

11.94 

2 

0P 

0151 

0.161 

3.84 

4.09 


q 

1.177 

1.197 

29.90 

30.40 


n 


0.525 


13.34 


^2 


0.188 


4.78 ■ 


s 

0.655 

0.675 

16.64 

17.15 

1 


92CS 17432R1 


T6-205MA/TO-5 

TO-205MD/TO-39 



Note 1 This ione is controlled for automatic handling. 
The variation in actual diameter within this 
2 one shall not exceed 0.010 in. (0.254 mm). 
Note 2: (Three leads)ob 2 applies between li and l 2 - 
ob applies between 1 2 and I. Diameter is 
uncontrolled in I 1 . 


SYMBOL 

INCHES 

MILLIMETERS 

— 

NOTES 

MIN. 

MAX. 

MIN. 

Max, 

0 a 

0 190 

0 210 

4 83 

5 33 


A 

0240 

0260 

6 10 

6.60 


0b 

0016 

0 021 

0406 

0533 

2 

0b2 

0016 

0.019 

0406 

0483 

2 

0D 

0 350 

0 370 

8 89 

9.40 


0Di 

0305 

0335 

8 00 

851 


h 

0009 

0.041 

0229 

1.04 


1 

0028 

0 034 

0 711 

0 864 


k 

0029 

0 040 

0737 

1 02 

3 

L 

1.500 


3810 


2 

L |tO-39 

0600 


12 70 


2 



0 050 


1 27 

2 

'2 

0250 


6 35 


2 

P 

0 100 


2 54 


1 

'0 ’ 





4 

a 

450 NOMINAL 




0 ' 

900 nominal 





Note 3: Measured from maximum diameter of the actual 


device. 

Note 4: Details of outline in this 2 one optional. 


TO-205MA/TO-5 
TO-205MD/TO-39 
WiTH HEAT RADiATOR 


h— Di — i 



TO-5 PACKAGE 
WELDED TO 
HEATRADIATOII 


D 






SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

- 

0.630 

- 

16.00 


D 

1.205 

1.235 

30.61 

31.37 


Dl 

0,775 

0.785 

19.69 

19.93 


E 

0.875 

0.905 

22.22 

22.99 


F 

0.040 

0.055 

1.02 

L40 


h 

0.160 

0.195 

4.06 

4.95 


L 

0.410 

- 

10.41 

- 


0P 

0.295 

0.305 

7.493 

7.747 


0 P 1 

0.093 

0.095 

2.362 

2.413 


N 

0.048 

0.062 

1.21 

1.57 


Nl 

0.998 

1.002 

25.349 

25.450 

3 

W 

0.048 

0.052 

1.219 

1.320 



NOTES: 

1. 0.035 C.R.S., finish - electroless nickel plate. 

2. Recommended hole size for printed-circuit board is 
0.070 in. (1.78 mm) dia. 

3. Measured at bottom of heat-radiator. 


TO-205MA/TO-5 
TO-205MD/TO-39 
WiTH FLANGE k 


E 



1. True position. 2. Tab centerline. 


“MOD.TO-5” 



— A_ 

* ' —*■ 

r 


ZDtZI 

R0| 
*\° 1 


Z3EZ1 

1 L 


CD 




F 



temperature 

MEASURING POINT 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

0a 

.190 

.210 

4.83 

5.33 


A 

.240 

.260 

6.10 

6.60 


0b 

.017 

.021 

.44 

.53 


0 

.335 

.366 

8.51 

9.30 


0D-| 


.330 

8.13 

8.38 


h 

.015 

.035 

.38 

.89 


i 

.028 

.035 

.71 

.89 


k 

.029 

.045 

.74 

1.14 


1 

.975 

1.025 

24.76 

26.03 


P 

.100 

- 

2.54 

- 


Q 

a 

45° N( 

3MINAL 




P 

50° NOMINAL 





92CM-27990 


Note 1: Details of outline in this zone optional. 92lm-2048R2 
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Dimensional Outlines 


"MOD. TO-5” WITH HEAT RADIATOR 





•OUNTIMC TAB 
(LEAD HO. 2 BEHIHD 
MQUHTINC TAB) 


THYBIiTOB 
•ELOCO TO 
HEATKAOIATOB 


' TEMPERATURE 
MEASURE ME 
POINT 



SYMBOL 

INCH 

E$ 

MILLIM 

ETERS 

NOTES 

MIN 

MAX. 

MIN. 

MAX. 

A 

- 

.630 

- 

16.00 


0 

1.205 

1.235 

3061 

31.37 


Ol 

.745 

.755 

18.923 

19.177 


E 

.875 

.905 

22 22 

22.99 


. F 

040 

.055 

1.02 

1.40 


h 

.170 

225 

4 32 

5.72 


L 

920 

- 

23.37 

- 


♦ P 

.295 

.305 

7.493 

7.747 



.093 

.095 

2.362 

2.413 


N 

.048 

.062 

1 21 

1.57 


Nl 

.998 

1.002 

25.349 

25.450 

3 

Hz 

.687 

.689 

17.45 

17.50 

3 

W 

.048 

.052 

1.219 

1.320 



NOTES; 


S2LM-ZI0«HI 


1. 0.035 C.R.S., finish: electroless nickel plate 

2. Recommended hole size for printechciicuit board is 0.070 in. 
(1.78 mm) dia. 

3. Measured at bottom of heat radiator 


“LOW-PROFILE TO-5” 



92CS-3AI50 

NOTES: 

1. This ion* it c«iitroll»4 lor outomatic hondling. Tt>« vofialion in octuol diamtrir 
within Iho >ont shotl not cncotd .012 in. (.279n.m).' 

2. (Throo Lood>) * b oppliti bointon tooting plono and 1.015 in. (2S.78mni). 

3. Mooturod Irom mooinwm diomotor of tho octuol dfvico. 

4. Loodt hoving mooinram diomotor .021 in. (.533 mm) mooturod ot tho tooting plono ol tho 
dovico tholl bo within .007 in. (.178 nun) ol thoir truo potitiont rolotl.o to tho motimum- 
width tob. 

5. Tho douico mop bo mooturod by diroet mothodt or bp tho gogo and gaging procoduro do- 
tcribod on gogo drawing CS-1 ol JEOEC publication 12E, Mop 1944. 

6. Ootoilt ol outlino in thit tono optional. 

7. Tob contoriino. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

.160 

.180 

4.06 

4.57 


0b 

.017 

.021 

.432 

.533 

2 

0D 

.355 

.366 

9.017 

9.296 


0Di 

.323 

.335 

8.204 

8.51 


e 

.190 

.210 

4.83 

5.33 


•1 

.100 TRUE POSITION 

2.54 TRUE POSITION 

4.5 

h 

.015 

.035 

.381 

.889 


j 

.028 

.035 

.711 

.889 

5 

k 

.029 

.045 

.737 

1.14 

3,5 

L 

.985 

1.015 

25.02 

25.78 

2 

P 

.100 


2.54 


1 

0 





6 

r 


.007 


.179 


a 

42» 

48® 



5,7 


‘CASE TEMPERATURE MEASUREMENT 

Tho tpociliod tamporatuto-rolotanco point thould bo utod whan moiling tomporoturo 
mooturofflontt. A lownnait tomporoturo probo or thorawcouplo haring wiro no lorgor 
thon AWC No. 26 thould bo ottochod at ' 


TO-8 



REPERENCC POINT FOR 
CASE TEMPERATURE 
MEASUREMENT 


92Cs-ggcM4 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.270 

0.330 

6.86 

8.38 

_ 

Ob 

0.027 

0.033 

0.686 

0.838 

1 

OD 

0.550 

0.650 

13.97 

16.51 

_ 

oDi 

0.444 

0.524 

11.28 

13.31 

- 

e 

0.136 

0.146 

3.45 

3.71 

- 

F 

- 

0.115 

- 

2.92 

- 


0.360 

0.440 

9.14 

11.18 

1 


90 NOMINAL 


1 



NOTE: 

1. Three leads. 


“LOW-PROFILE TO-5" 
WITH HEAT RADIATOR 


TO-208MA/TO-48 





MOUNTING TAB 
(LEAD NO. 2 BEHIt 
MOUNTING TAB) 


TO.S PACKAGE 
WELDED TO 
HEAT-RADIATOR 



SYMBOL 

INCH 

ES 

MILLIM 

ETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

- 

.630 

_ 

16.00 


D 

1.205 

1.235 

30.61 

31.37 


D, 

.745 

.755 

18.923 

19.177 


E 

.875 

.905 

22.22 

22.99 


F 

.040 

.055 

1.02 

1.40 



.170 

.225 

4.32 

5.72 


L 

.885 

- 

22.48 

- 


0P 

.295 

.305 

7.493 

7.747 


0Pl 

.093 

.095 

2.362 

2.413 


N 

.048 

.062 

1.21 

1.57 


Hi 

.998 

1.002 

25.349 

25.450 

3 

N2 

.687 

.689 

17.45 

17.50 

3 

W 

.048 

.052 

1.219 

1.320 




TERMINAL NO.I 


terminal no. 2 


0 0 


NOTES: 

1. 0.035 C.R.S., finish: electroless nickel plate 


92CM -34152 

2. Recommended hole size for printed-circuit boord 
is 0.070 in. (1.78 mm) die. 

3. Measured at bottom of heat*rodiator 


“LOW-PROFILE T0^5" 
WITH HEAT SPREADER 


1 L 

PSo' P"'- 



TEMPERATURE 
MEASUREMENT- 
POINT 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 1 MAX. 

MIN. 1 MAX. 

A 

0.22 

5.58 


Al 

0.75 

19.05 


D 

1.0 

25.4 


Dl 

0.406 

10.31 


02 

0.14 1 0.16 . 

3.55 1 4.06 


03 

0.188 

4.77 


E 

0.40 

10.16 


El 

0.32 

8.12 


E2 

0.156 

3.96 


F 

0.02 

0.05 


L 

0.95 I — 

24.13 1 - 

1 

N 

0.69 1 0.71 

17.52 1 18.03 


Ni 

0.55 

13.97 


N2 

0.75 

19.05 


OP 

0.072 Rad. 

1.83 Rad. 


OPl 

0.094 Die. 

2.39 Dia. 

2 



1. 0W is pilch diameter ot coated threads. 

REF: Screw-Thread Standards for Federal Services, Handbook H28, 
Part I. Recommended Torque: 35 in.lbf (0.4 kg f-m). 

Maximum Torque: SO In-lbf (0.57 kgf-m) 


2. Tvvo holes. 
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TO-211MA/TO-61 


M 



/ 7 

z 

■i- l^vr 

Z| 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.325 

0.460 

8.26 

11.68 


Al 

- 

0.270 

- 

6.85 

1 

0D 

- 

0.794 

- 

20.16 


0Dt 

0.570 

0.610 

14.48 

15.49 


0 D 2 

0.610 

0.687 

15.50 

17.44 

1 

E 

0.669 

0.688 

17.00 

17.47 


e 

0.340 

0.415 

8.64 

10.54 

2 

«1 

0.170 

0.213 

4.32 

5,41 

2 

Fi 

0.090 

0.150 

2.29 

3.81 

3 

J 

0.640 

0.875 

16.26 

22.22 


0M 

0.220 

0.249 

5.59 

6.32 


N 

0.422 

0.455 

10.72 

11.55 


Ni 

- 

0.090 

- 

2.28 


0T 

0.047 

0.072 

1.20 

1.82 


0Ti 

0.046 

0.077 

1.17 

1.95 

4 

0W 

1/4-28 UNF-2A 

1/4-28 UNF-2A 

5 

z 

- 

0.002 

- 

0.050 


Zi 

- 

0.006 

- 

0.152 



NOTES; 

1. The device contour with the exception of the hexagon 
is optional within cylinder defined by 0 D 2 and A^, 

0 D 2 not to exceed actual E. 

2. Angular orientation of terminals with respect to hexagon 
is optional. 

3. Chamfer or undercut on one or both ends of hexagonal 
portion is optional. 

4. TermianI 3 can be flattened and pierced or hook type. 

5. 0W is pitch diameter of coated threads. Ref: Screw Thread 
Standards for Federal Services. Handbook H28, Part I. 
Recommended torque: 35 in-lbf (0.4 kgf m) 

Maximum torque: 50 in-lbf (0.58 kgf m) 

92CM-3I275 


WARNING: The isolating material (ceramic) used in this 
package contains beryllium oxide. Do not crush, grind, or 
abrade these portions because the dust resulting from such 
action may be hazardous if inhaled. Disposal should be by 
burial. 


TO-213MATTO-66 



Notes: 

1. Body contour is optional within zone defined by 
0D and Ff. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.340 

6.35 

8.63 


0b 

0.028 

0.034 

0.712 

0.863 


0D 

- 

0.620 

- 

15.74 

1 

0Di 

0.470 

0.500 

11.94 

12.70 


e 

0.190 

0.210 

4.83 

5.33 

2 

ei 

0.093 

0.107 

2.37 

2.71 

2 

F 

0.050 

0.075 

1.27 

1.90 


•'I 

- 

0.050 

- 

1.27 

1 

L 

0.360 

0.500 

9.15 

12.70 


Ll 

- 

0.050 

- 

1.27 

3 

<Pp 

0.142 

0.152 

3.607 

3.860 


q 

0.958 

0.962 

24.334 

24.434 


R 

- 

0.350 

- 

8.89 


Ri 

0.115 

0.145 

2.93 

3.68 


s 

0.570 

0.590 

14.48 

14.98 



92CM-34I47 


TO-202AB VERSATAB p 



2. These dimensions should be measured at points 
0.050 in. (1.27 mm) to 0.055 in. (1.40 mm) 
below seating plane. When gage is not used, 
measurements will be made at seating plane. 

3. 0b applies between L-| and L. Diameter is uncon- 
trolled in L-|. 


4. The seating plane of header shall be flat within 
0.001 in. (0.025 mm) concave to 0.004 in. 

(0.10 mm) convex inside a 0.520 in. (13.21 mm) 
diameter circle on the center of the header and flat 
within 0.001 in (0.025 mm) concave to 0.006 in. 
(0.15 mm) convex overall. 


TO-66 WITH HEAT RADIATOR Q 




SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

_ 

0.05 

_ 

1.270 

1 

b 

0.023 

0.029 

0.584 

0.736 


bl 

0.045 

0.055 

1.143 

1.397 

1 

c 

0.018 

0.026 

0.457 

0.660 


D 

0.305 

0.325 

7.747 

8.255 


E 

0.130 

0.150 

3.302 

3.810 


e 

0.095 

0.105 

2.413 

2.667 


«1 

0.190 

0.210 

4.826 

5.334 


G 

0.760 

0.840 

19.31 

21.33 


C3l 

0.230 

0.250 

5.842 

6.350 


H 

0.330 

0.370 

8.382 

9.398 


L 

0.400 

0.450 

10.16 

11.43 


Li 

0.050 

0.100 

1.27 

2.54 

1.2 

0P 

0.123 

0.127 

3.124 

3.225 


Q 

0.120 

0.130 

3.048 

3.302 


Qi 

0.039 

0.050 

0.990 

1.270 


ai 

- 

500 

- 

500 

1 


TEMPERATURE MEASUREMENT: 

1/16 in. (1.58 mm) from plastic encapsulation on either 
mounting flange (terminal No. 4) or anode lead (terminal 
No. 2). 

NOTES: 

1. Package contour optional within dimensions specified. 

2. Lead dimensions uncontrolled in this zone. 

3. Controlling dimensions: inch. 
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APPENDIX 


Dimensional Outlines 


TO-203AA O 

PRESS-FIT 6-, 10-, AND 15-A TRIADS; 

20- AND 35-A SCR’s 



SYMBOL 

INCHES 

MILLIMETERS 


MIN. 

MAX. 

MIN. 

MAX. 


0D 

- 

0.510 

_ 

12.95 

1 


0.501 

0.505 

12.726 

12.827 

2 

0D2 

0.465 

0.475 

11.82 

12.06 


G 

0.330 

0.380 

8.39 

9.65 


H 

- 

0.800 

- 

20.32 


P 

0.100 

- 

2.54 

- 

2 

Q 

0.080 

0.097 

- 

- 


0T 

0.065 

0.090 

1.66 

2.28 

3.4 


0.035 

0.068 

0.89 

1.72 



NOTES: 


1. Outline contour is optional within zone defined 

by 0D and G min. and H max. 

2. Straight knurl surface. 

3. Elongated hole in terminal is optional. 

4. Contour and orientation of terminal 1 and termi- 
nal 2 are not defined. 

5. Terminal 1 to be shorter than terminal 2 for 

identification. 92CS-23134R1 


TO-220AA VERSAWATT P 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

_ 

b 

0.020 

0.045 

0.51 

1.14 

- 

bl 

0.045 

0.070 

1.14 

1.77 

- 

c 

0.015 

0.025 

0.38 

0.63 

- 

D 

0.560 

0.625 

14.23 

15.87 

- 

E 

0.380 

0.420 

9.66 

10.66 

1 

El 

0.365 

0.385 

9.28 

9.77 

- 

^2 

0.300 

0.320 

7.62 

8.12 

- 

®2 

0.190 

0.210 

4.83 

5.33 

2 

F 

0.045 

0.055 

1.14 

1.39 

- 

Hi 

0.230 

0.270 

5.85 

6.85 

1 

Jl 

0.080 

0.115 

2.04 

2.92 

- 

L2 

- 

0.050 

- 

1.27 

- 

L3 

0.360 

0.422 

9.15 

10.71 

- 

0P 

0.139 

0.147 

3.531 

3.733 

- 

Q 

0.100 

0.120 

2.54 

3.04 

- 

S 

0.580 

0.610 

14.74 

15.49 

- 

Z 

0.040 

0.060 

1.02 

1.52 

- 


NOTES: 92CS17990R2 

1. Tab contour optioital within Hf and E. 

2. Potition of load to bo mooturod 0.050 - 0.055 in. (1.270 - 1.397 mm) 
botow ioatif>Q piano. 


TO-220AB e 

VERSAWATT 




INCHES 1 

MILLIMETERS 

NOTES 

SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

- 

b 

0.020 

0.045 

0.51 

1.14 

- 

bl 

0.045 

0.070 

1.14 

1.77 

- 

c 

0.015 

0.025 

0.38 

0.63 


D 

0.560 

0.625 

14.23 

15.87 


E 

0.380 

0.420 

9.66 

10.66 

i 

El 

0.365 

0.385 

9.28 

9.77 

- 

E 2 

0.300 

0.320 

7.62 

8.12 

- 

0 

0.090 

0.110 

2.29 

2.79 

2 

ei 

0.190 

0.210 

4.83 

5.33 

2 

F 

0.045 

0.055 

1.14 

1.39 

- 

Hi 

0.230 

0.270 

5.85 

6.85 

1 

Jl 

0.080 

0.115 

2.04 

292 

- 

L 

0.500 

0.562 

12.70 

1427 

- 

Li 

- 

0.250 

- 

6.35 

- 

oP 

0.139 

0.147 

3.531 

3.733 

- 

Q 

0.100 

0.120 

2.54 

3.04 

- 

Z 

0.040 

0.060 

1.02 

1.52 

- 


92SS 17991R2 


RADIAL PACKAGE T 




AND TCRMtNAL 2 


PRESS-FIT M 

25-, 30-, AND 40-A TRIADS 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

G 

- 

0.380 

_ 

9.65 

- 

0D 

0.501 

0.510 

12.73 

12.95 

- 

0Di 

- 

0.505 


12.83 

1 

0D2 

0.465 

0.475 

11.81 

12.07 

- 

H 

0.825 

1.000 

20.95 

25.40 

- 

M 

0.215 

0.225 

5.46 

5.71 

- 

0T<| 

0.058 

0.068 

1.47 

1.73 

- 

0T 

0.138 

0.148 

3.51 

3.75 

- 


NOTE: 

1. Outer diameter of knurled surface. 


680 


NOTES: 

1. Tab contour optional within and E. 

2. Potition of load to bo moo t urod 0.250 - 0.255 in. (6.350 - 6.477 mm) 










APPENDIX 


Dimensional Outlines 


TO-238AA (Quick-Connect Package) \[ 



STUD 

6-, 10-, AND 15-A TRIACS; 20- and 35-A SCR’s 



SCATINO PLANE 


ISOLATED-STUD Y 

25-, 30-, AND 40-A TRIACS 



SYMBOL 

INCHES 

MILLIMETERS | 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.375 

0.525 

9.53 

13.33 

A1 

0.040 

0.130 

1.02 

3.30 

b1 

0.182 

0.190 

4.67 

4.83 

b2 

0.247 

0.253 

6.27 

6.43 

c 

0.031 

0.033 

0.788 

0.838 

D 

0.802 

0.822 

20.37 

20.88 

E 

0.677 

0.697 

17.20 

17.70 

El 

0.152 

0.162 

3.87 

4.11 

el 

0.490 

0.510 

12.45 

12.95 

e2 

0.469 

0.479 

11.92 

12.16 

e3 

0.215 

0.225 

5.47 

5.71 

HI 

0.685 

0.860 

17.40 

21.84 

H2 

1.480 

1.520 

37.60 

38.60 

L 

0.352 

0.410 

8.94 

10.41 

«/>P 

0.152 

0.162 

3.87 

4.11 

q 

1.177 

1.197 

29.90 

30.40 

r1 

— 

0.185 

— 

4.699 

LI 

0.173 

0.183 

0.39 

4.65 

L2 

0.120 

0.130 

3.05 

3.30 

(i>Q 

0.052 NOM 

1.32 NOM 

<t>m 

0.072 NOM 

1.83 NOM 


STUD Y 

25-, 30-, AND 40-A TRIACS 


INSULATING 




1. <j>W Is pitch diameter of coated threads. 

REP: Screw-Thread Standards lor Federal Services, Handbook H28, 
Part I. Recommended Torque; 35 in.lbf (0.4 kg f-m). 

Maximum Torque: 50 in-lbl (0.57 kgf-m) 


w 


92CS-32011R1 


ISOLATED-STUD ^ 

6-, 10-, AND 15-A TRIACS; 20- AND 35-A SCR’s 


SYMBOL 

INC 

HES 

MILLIM 

BTER8 


MIN. 

MAX. 

MIN. 

MAX. 

NOTES 

A 

0.330 

0.505 

8.40 

12.80 

— 

d>01 

— 

0.544 

— 

13.81 

— 

E 

0.544 

0.582 

13.82 

14.28 

— 

F 

0.113 

0.200 

2.87 

5.08 

— 

J 

— 

0.950 

— 

24.13 

— 

0M 

0.220 

0.249 

5.59 

6.32 

— 

M 

— 

0.155 

_ 

3.94 

— 

N 

0.422 

0.453 

10.72 

11.50 

— 

N1 

— 

0.090 

-. 

2.28 

— 

«T1 

0.058 

0.068 

1.47 

1.73 

— 

<t>r 

0.080 

0.090 

2.03 

2.29 

— 

<t>vt 

1/4^28 

UNF-2A 

1/4-28 

UNF-2A 

1 


8-23135m 


NOTE 



1. 0W is pitch diameter ol coated threads. 

REF: Screw-Thread Standards for Federal Services, 
Handbook H28, Part I. 

Recommended Torque: 35 In.lbf (0.4 kg f-m). 
Maximum Torque: 50 in-lbf (037 kgf-m) 


SYMBOL 

INC 

HES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

— 

0.673 

— 

17.09 

— 

<^D 

0.604 

0.614 

15.34 

15.59 

— 

<<.01 

0.501 

0.505 

12.72 

12.82 

— 

E 

0.551 

0.557 

13.99 

14.14 

— 

F 

0.100 

0.185 

2.50 

4.69 

— 

J 

— 

1.298 

— 

32.96 

— 

<<>M 

0.220 

0.249 

5.59 

6.32 

— 

M 

0.210 

0.230 

5.33 

5.84 

— 

Ml 

• 0.200 

0.210 

5.08 

5.33 

— 

N 

0.422 

0.452 

10.72 

11.48 

— 

N1 

— 

0.090 

— 

2.28 

— 

<<)T1 

0.058 

0.068 

1.47 

1.73 

— 

<^T 

0.138 

0.148 

3.50 

3.75 

— 

4>T2 . 

0.138 

0.148 

3.50 

3.75 

— 

</>W 

1/4-28 

UNF-2A 

1/4-28 

UNF-2A 

1 

92C 

S-29311R3 


SYMBOL 

INCHES 

MILLII 

IETER8 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

— 

0.873 

— 

17.09 


<^D 

0.604 

0.614 

15.34 

15.59 


<^D1 

0.501 

0.505 

12.72 

12.82 


E 

0.551 

0.557 

13.99 

14.14 


F 

0.100 

0.185 

2.50 

4.69 


J 

— 

1.055 

— 

26.79 



0.220 

0.249 

5.59 

6.32 


M 

— 

0.155 

— 

3.94 


Ml 

0.200 

0.210 

5.08 

5.33 

— 

N 

0.422 

0.452 

10.72 

11.46 

— 

N1 

— 

0.090 

— 

2.28 

— 

«T1 

0.058 

0.068 

1.47 

1.73 

— 

4>T 

0.080 

0.090 

2.03 

2.29 

— 

<f>T2 

0.136 

0.148 

3.50 

3.75 

— 


1/4-28 

UNF-2A 

1/4-28 

UNF-2A 

1 


92C8-23133R4 


NOTE 

1. i^W Is pitch diameter ^t coated threads. 

REF: Screw-Thread Standards for Federal Services, 
Handbook H28, Part I. 

Recommended Torque: 35 in.lbf (0.4 kg f-m). 

Maximum Torque: 50 liji-lbf (0.57 kgf-m) 

2. Isolating material (ceramic) between hex (stud) and 
terminal No. 3 is beryllium oxide. Minimum isolation 
breakdown voltage Is 2100 V rms for 1 minute duration. 


NOTE 

1. (j)\N is pitch diameter of coated threads. 

REF: Screw-Thread Standards for Federal Services, 
Handbook H28, Part I. 

Recommended Torque: 35 in.lbf (0.4 kg f-m). 

Maximum Torque: 50 in-lbf (0.57 kgf-m) 

2. Isolating material (ceramic) between hex (stud) and 
terminal No. 3 is beryllium oxide. Minimum isolation 
breakdown voltage is 2100 V rms for 1 minute duration. 


WARNING: The ceramic used in these pack- 
ages contains beryllium oxide. Do not crush, 
grind, or abrade these portions because the 
dust resulting from such action may be ha- 
zardous if inhaled. Disposal should be by burial. 
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APPENDIX 


Dimensional Outlines 



*For HC2000H, Terminal 11 is internally connected to Terminal 6. 

For HC2500, Terminal 11 is electrically isolated from internal circuitry. 


TO-204MA CC 

(FORMERLY JEDEC TO-3) 

WITH 200-MIL DIAMETER 
PIN ISOLATION 



PRESS-FIT, ISOLATED ON TO-3 FLANGE 

FOR SCR’tANDTRIACS 

FOR 25-A, 30-A, AND 40-A TRIACS; 

SEE NOTES 1 AND 2 


TERMINAL R 



POINT (UNDERSIDE OF FLANGE 
AT CENTER LINES) 

92CM-Z6377RZ 


BB 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX 

MIN. 

MAX 


G 

- 

0.635 

- 

16.13 


0D 

- 

0.510 

- 

12.95 


F 

0.060 

0.065 

1.52 

1.65 


H 

- 

1.015 

- 

25.78 


M 

0.200 

0.210 

5.08 

5.33 


Q 

1.184 

1.190 

30.07 

30.22 


<PP 

0.152 

0.159 

3.86 

4.04 


R 

0.497 

0.503 

12.62 

12.77 


Ri 

0.169 

0.176 

4.29 

4.47 


4>T 

0.065 

0.090 

1.66 

2.28 

1 

</>Ti 

0.035 

0.068 

0.89 

1.72 

2 

(pT2 

0.138 

0.148 

3.50 

3.76 



NOTES: 

1 . For 25-A, 30-A, and 40-A triacs, 0T 
= 0.138-0.148 in. (3.50-3.75 mm) 

2. For 25-A, 30-A, and 40-A triacs, 0T ) 
== 0.058-0.068 in. (1.47 - 1.73 mm) 


WARNING: The ceramic used in these pack- 
ages contains beryllium oxide. Do not crush, 
grind, or abrade these portions because the 
dust resulting from such action may be ha- 
zardous if inhaled. Disposal should be by burial. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.35 

11.35 


0b 

0.038 

0.043 

0.96 

1.092 

1 

0bi 

0.200 NOM. 

5.08 NOM. 


OD 

- 

0.875 

- 

22.22 


e 

0.420 

0.440 

10.67 

11.17 

2 

ei 

0.205 

0.225 

5.21 

5.71 

2 

F 

0.060 

0.135 

1.53 

3.42 


L 

0.312 

0.500 

7.93 

12.70 


M 

- 

0.050 

- 

1.27 

1 

oP 

0.151 

0.161 

3.836 

4.089 


q 

1.177 

1.197 

29.90 

30.40 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.188 

3.33 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



-Notes: 92CS-32102 

1 : 0b applies between L] and L. Diameter is uncontrolled 
in L-\. 


2: These dimensions should be measured at points 0.050 in. 
(1.270 mm) to 0.055 in. (1.397 mm) below seating plane. 
When gage is not used, measurement will be made at 
seating plane. 
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APPENDIX 


Suggested Hardware and Mounting Arrangements 


TO-204MA/TO-3 



2 HEX. NUTS^^ 
2 SOLDER LUGS^ 

2 HEX. NUTS ^ 


MODIFIED TO-3 



2 LOCK WASHERS a 

© 


2 HEX. NUTS 
1 SOLDER LUG ^ 
2 HEX. NUTS 


TO-204MA/TO-3 
With 200-mil diameter pin 
isolation 



2 METAL WASHERS^ 


2 LOCK WASHERS(g 

2 HEX. NUTS^^ 
2 SOLDER LUGS^ 

2 HEX. NUTS ^ 


2 SCREWS, 4-40 


DF435A 

MICA INSULATOR 


DF436A 

2 NYLON INSULATING 
BUSHINGS 

I.D.=0.120 in. (3.05 mm) 
SHOULDER DIA.=0.310 in. 
(7.87 mm) MAX., 
SHOULDER THICKNESS 
=0.064 in. (1.63 mm) MAX. 


TO-205MA/TO-5 
TO-205MD/TO-39 
With Flange 


TO-8 




TO-208MA/TO-48 


2 SCREWS, 6 32 


2 METAL WASHERS 
2 LOCK WASHERS 

2 HEX. NUTS 



Nota: Maximum torqua appliad to mounting 
flanga it 8 in4b (0.08 kgf-m). 


2 METAL WASHERS 
2 LOCK WASHERS 
2 HEX. NUTS 


(4.00 mm) 

SHOULDER DIA. = 

0.250 in. (6.35 mm) MAX. 
SHOULDER THICKNESS = 
0.050 in. (1.27 mm) MAX. 



Non: 

totqut applwd to n 
lUnq* It 12 in Hm (O ltkgf m 


i; SO in.-lb (0.58 kgf-m) 


TO-211MA/TO-61 


TO-213MA/TO-66 


TO-202AB 


2 SCREWS, 6-32 





LOCK WASHER 


MAXIMUM TORQUE 
SOin lb (058 kgfnt) 

a2CS-5l2T4RI 



2 HEX. NUTS 
2 SOLDER LUGS 


© 


DF031A 

MICA INSULATOR 


HEATSINK 

(CHASSIS) 


OF378F 

2 INSULATING SHOULDER WASHERS' 
I.D. = 0.156 in. (4.00 mm) 
SHOULDER DIA. = 

0.250 in. (6.40 mm) 
SHOULDER’THICKNESS = 

0.050 in. (1.27 mm) MAX. 


92CS 22560R5 
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APPENDIX 


Suggested Hardware and Mounting Arrangements 


TO-220AA 



METAL WASrfER Q 
LOCK WASHER Q 
HEX NUT @ 
SOLDER LUG. 

U.VMHT ^ 


NR231A 

RECTANGULAR METAL 
WASHER 


OF103B 

MICA INSULATOR 
HOLEDIA. = 0.145 0.141 ii 
(3.68 3.58 mm) 


PF378F 

INSULATING BUSHING 
I.D. = 0.156 in. (4.00 mm) 
-^'SHOULDER DIA. = 

0.250 in. 16.40 mm) MAX. 
SHOULDER THICKNESS = 
0.050 in. 11.27 mm) MAX. 


TO-220AB 



METAL WASHER ^ 
LOCK WASHER @ 
HEX NUT 
SOLDER LUG 
HEX NUT 


NR231A 

RECTANGULAR METAL 
WASHER 


DF103B 

MICA INSULATOR 
HOLE DIA. = 0.145 0.141 in. 
(3.68 3.58 mm) 


DF378F 

INSULATING SHOULDER WASHER 
I.D. = 0.156 in. (4.00 mm) 
SHOULDER DIA.= 

0.250 in. 6.35 (mm) MAX. 




Stud and Isolated-Stud 

Triacs and SCR's except 60- and 80-A Triacs 



1/4-28 THREAD 

DF006B 



LOCK WASHER*^^ 
HEX NUT*^^ 


Maximum torque: 50 in.-lb (0.58 kgf-m) 

*Only hardware required for laolatad-Slud package 


92CS-22S66RI 


TOt203AA 

6-, 10-, and 15-A Triacs, 20- and 35-A SCR's 


Press- Fit 

25-, 30-, and 40-A Triacs 


"LOW - Profile TO-5" with Heat Spreader 


ELECTRICAL TAPE* 



-- COPfCN OR AUMMUM >fAT SINK 




Press- Fit 

Triacs and SCR's 


MOUNTING CONSIDERATIONS 

Mounting of press-fit package types depends upon an inter- 
ference fit between the thyristor case and the heat sink. As 
the thyristor is forced into the heat-sink hole, metal from the 
heat sink flows into the knurl voids of the thyristor case. The 
resulting close contact between the heat sink and the thyris- 
tor case assures low thermal and electrical resistances. 

A recommended mounting method, Press-Fit (TO-203AA) 
or Press-Fit (25-, 30-, and 40-A triacs) • shows press-fit 
knurl and heat-sink hole dimensions. If these dimensions 
are maintained, a "worst-case" condition of 0.0085 in. 
(0.2159 mm) interference fit will allow press-fit insertion 
below the maximum allowable insertion force of 800 
pounds. A slight chamfer in the heat-sink hole will help 
center and guide the press-Tit package properTy into the heat 
sink, The insertion tool should be a hollow shaft having an inner 
diameter of 0.380 ± 0.010 in. ^9.65 ± 0.254 mm) for PF-1 
^kage, and 0.410 ± 0.010 in. (10.41 ± 0.254 mm) for PF-2 
package and an outer diameter of 0.500 in (12.70 mm). These 
dimensions provide sufficient clearance for the leads and assure 
that no direct force will be applied to the glass seal of the 
thyristor. 

The press-fit package is not restricted to a tingle mounting 
arrangement: direct soldering and the use of epoxy adhesives 
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- CORFCR OR AURNNUM NEAT eaiK 


MLS-Z2MM 

NOTE: Oimgiuioni in parqnthwM ar« in millimatan. 

Case-to-Heat Sink Thermal Resistance for 
Different Mounting Arrangements-Triacs and SCR's 


REFERENCE POINT FOR 
TEMPERATURE MEASUREMENT A 
(TOTAL THERMAL RESISTANCE FROM 
JUNCTION TO MEAT SINK • 10 *C/W I 


Scotch brand electrical tape No.27 (thermo setting one side), 
Minnesota Mining & Mfg. Co., St Paul, Minnesota, or equivalent. 

An epoxy such as Hysol Epoxy Patch Kit 6C, Hysol Corporation, 
Clean, N. Y. 14761, or equivalent. 

For heat-sink temperature measurement, the thermocouple (wire no 
larger than AWG No. 26) should be inserted in a small, shallow hole 
drilled in (but not through) the heat sink at the indicated temper- 
ature reference point. 


Power Hybrid Circuit Package 


PKkage 

Type of Mounting 
Employed 

Thermal 

Resistance-°C/W 

Stud & 

Isolated- 

Stud 

Directly mounted on heat sink 
with or without the use of heat- 
sink compound. 

0.6 

Stud 

Mounted on heat sink with a 
0.004 to 0.006 in. (0.102 to 
0.152 mm) thick mica insulating 
washer used between unit and 
heat sink. 

Without heat sink compound 

2.5 

With treat sink compound 

1.5 

Press- Fit 

Press-fitted into heat sink. Mini- 
mum required thickness of heat 
sink = 1/8 in. (3.17 mm). 

0.5 

Soldered directly to heat sink. 
(60-40 solder which has a melt- 
ing point of 1 88°C should be 
used. Heating time should be i 
sufficient to cause solder to flovv 
freely). 

0.1 to 0.35 


2 Screws, 1/4-20 



have bem sut^tfully employed. The press-fit case is tin-plated 
to facilitate direct soldering to the heat sink. A 60-40 solder 
should be used and heat should be applied only long enough 
to allow the solder to flow freely. 


Note; Maximurh torque applied to mounting flange is 
24 in-lb (0.3 kgf-m). 

DF293A is a socket to enable simple connection of this module 

Mce-t7re< 
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Lead Forms for RCA Plastic Power Packages 

TO-220 (VERSAWATT) [rant'd] ' 
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Lead Forms for RCA Plastic Power Packages 




























APPENDIX 


Handling and Mounting of RCA Molded-Plastic 
Transistors and Thyristors 


RCA power transistors and thyristors 
(SCR’s and triacs) in VERSAWATT 
molded-silicone-plastic packages are 
specially designed for ease of use in a wide 
range of medium-power, applications. This 
Note provides detailed guidelines for 
handling and mounting of these plastic- 
package devices, and shows different 
package options and suggested mounting 
hardware to accommodate various 
mounting arrangements. Recom- 
mendations are made for handling of the 
packages during the forming of leads to 
meet specific mounting requirements. 
Various mounting arrangements, thermal 
considerations, and cleaning methods are 
described. This information is intended to 


represents the basic style. This con- 
figuration features leads that can be 
formed to meet a variety of specific 
mounting requirements. Fig. 2 shows a 
package configuration that allows a 
VERSAWATT package to be mounted on 
a printed-circuit board with a 0; 100-inch 
grid and a minimum lead spacing of 0.200 
inch. Fig. 3 shows a JEDEC Type TO^ 
220AA version of the VERSAWATT 
package. The dimensions of this type of 
transistor package are such that it can 
replace the JEDEC TO-66 transistor 
package in a commercial socket or 
printed -circuit board without retooling. 


augment the data on electrical charac- 
teristics, safe operating area, and per- 
formance capabilities in the technical data 
bulletin for each type of plastic-package 
transistor or thyristor. 


Package Options 

Figs. 1 through 3 show the options 
currently available for devices in RCA 
VERSAWATT (JEDEC TO-220) 
packages. The JEDEC Type TO-220AB 
in -line-lead version, shown in Fig. 1. 



f , * 

SEATING PLANE * ^|'| | -| * | 

Ji 

F TEMPERATURE 
MEASUREMENT 

♦ 



1 

•1 

1 


SYMBOL 

INCHES 

MILLIMETERS^ 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

- 

b 

0.020 

0.045 

0.51 

1.14 

- 

bl 

0.045 

0.070 

1.14 

1.77 

- 

c 

0.015 

0.025 

0.38 

0.63 


D 

0.560 

0.625 

14.23 

15.87 

- 

E 

0.380 

0.420 

9.66 

10.66 

1 

El 

0.365 

0.385 

9.28 

9.77 

- 

E2 

0.300 

0.320 

7.62 

8.12 

- 

e 

0.090 

0.110 

2.29 

2.79 

2 

ei 

(LT90 

0.210 

4.83 

5.33 

2 

F '1 

0.045 

0.055 

1.14 

1.39 

- 

Hi 

0.230 

0.270 

5.85 

6.85 

1 

Jl 

0.080 

0.115 

2.04 

2.92 

- 

L 

0.500 

0.562 

12.70 

14.27 

- 

Ll 

- 

0.250 

- 

6.35 

- 

0P 

0.139 

0.147 

3.531 

3.733 

- 

Q 

0.100 

0.120 

2.54 

3,04 

- 

Z 

0.040 

0.060 

1.02 

1.52 

- 


92CS-17991R2 


NOTES: 

1. Tab contour optional within Hi and E. 

2. Position of load to bo maoturad 0.250 - 0.255 in. (6.350 - 6.477 mm) 
from case. 

F/g. I - Dimensional outline of the 
JEDEC TO-220AB in-line-lead VER- 
SA WATT packdf^e. 





92CS 17175 


SYMBOL 

INCHES 

MILLIMETERS | 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

__ 

B 


0.850 

— 

21.59 

- 

b 

0.045 

0.070 

1.15 

1.17 

— 

bl 

0.015 

0.030 

0.382 

0.762 

- 

bz 

0.020 

0.038 

0.508 

0.965 

-■ 

C 

0.230 

0.270 

5.85 

6.85 

- 

c 

0.180 

0.220 

4.58 

5.58 

— 

Cl 

0.130 

0.170 

3.31 

4.31 

- 

D 

0.560 

0.625 

14.23 

15.87 

— 

E 

0.380 

0.420 

9.66 

10.66 

1 

El 

0.365 

0.385 

9.28 

9.77 

- 

E2 

0.300 

0.320 

7.62 

8.12 

- 

e 

0.190 

0.210 

4.83 

5.33 

- 

®1 

0.090 

0.110 

2.29 

2.79 

- 

®2 

0.203 

0.243 

5.16 

6.17 

— 

F 

0.045 

0.055 

1.15 

1.39 

- 

H 

0.230 

0.270 

5.85 

6.85 

1 

K 

0.080 

0.085 

2.032 

2.159 

- 

L 

0.993 

1.033 

25.22 

26.23 

. - 

Li 

0.895 

0.935 

22.73 

23.74 

- 

L2 

0.070 

0.090 

1.78 

2.28 

- 

OP 

0.139 

0.147 

3.531 

3.734 

- 

Q 

0.040 

0.060 

1.02 

1.52 

- 

S 

0.655 

0.685 

16.64 

17.39 

- 

Z 

0.100 

0.120 

2.54 

3.04 

- 


Note: 92CS-17175 


1. Tab contour optional within H and E. 

Fiff. 2 - Dimensional outline of VER- 
SA WATT package designed for mounting 
on printed-circuit hoards. 


AN-4124 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

_ 

b 

0.020 

0.045 

0.51 

1.14 

- 

bl 

0.045 

0.070 

1.14 

1.77 

- 

c 

0.015 

0.025 

0.38 

0.63 

- 

D 

0.560 

0.625 

14.23 

15.87 

- 

E 

0.380 

0.420 

9.66 

10.66 

1 

El 

0.365 

0.385 

9.28 

9.77 

- 

E2 

0.300 

0.320 

7.62 

8.12 

- 

®2 

0.190 

0.210 

4.83 

5.33 

2 

F 

0.045 

0.055 

1.14 

1.39 

- 

Hi 

0.230 

0.270 

5.85 

6.85 

1 

Jl 

0.080 

0.115 

2.04 

2.92 

- 

«-2 

- 

0.050 

- 

1.27 

- 

L3 

0.360 

0.422 

9.15 

10.71 

- 

<t>? 

0.139 

0.147 

3.531 

3.733 

- 

Q 

0.100 

0.120 

2.54 

3.04 

- 

S 

0.580 

0.610 

14.74 

15.49 

- 

Z 

0.040 

0.060 

1.02 

1.52 1 

- 


92CS-17990R2 


NOTES: 

1. Tsb contour optionsl within Hi and E. 

2. Poiition of laad to be maiturad 0.060 - 0.066 in. (1.270 - 1.397 mml 
below testing plene. 


Fig. 3 - JEDEC TO-220AA VER- 
SA WATT package designed for direct 
replacement of the JEDEC TO-66 
package. 


ITie pin-connection arrangement of 
thyristors supplied in TO-220AA 
packages, however, differs from that of 
thyristors supplied in conventional TO-66 
packages so that some hardware changes 
are required to effect a replacement. 

Lead-Forming T«‘chniques 

RCA VERSAWATT plastic packages are 
both rugged and versatile within the 
confines of commonly accepted standards 
for such devices. Although these versatile 
packages lend themselves to niunerous 
arrangements, provision of a wide variety 
of lead configiurations to conform to the 
specific requirements of many different 
moimting arrangements is highly im- 
practical. However, the leads of the 
VERSAWATT in-line package can be 
formed to a custom shape, provided that 
they are not indiscriminately twisted or 
bent. Although these leads can be formed, 
they are not flexible in the general sense, 
nor are they sufficiently rigid for 
imrestrained wire wrapping. 
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Before an attempt is made to form the 
leads of an in-line package to meet the 
requirements of a specific application, the 
desired lead configuration should be 
determined, and a lead-bending fixture 
should be designed and constructed. The 
use of a properly designed fixture for this 
operation eliminates the need for repeated 
lead bending. When the use of a special- 
bending fixture is not practical, a pair of 
long-nosed pliers may be used. The pliers 
should hold the lead firmly between the 
bending point and the case, but should not 
touch the case. Fig. 4 illustrates the use of 
long-nosed pliers for lead bending. Fig. 
4(a) shows techniques that should be 
avoided; Fig. 4(b) shows the correct 
method. 

When the leads of an in-line plastic 
package are to be formed, whether by use 
of long-nosed pliers or a special bending 
fixture, the following precautions must be 
observed to avoid internal damage to the 
device: 

1. Restrain the lead between the 
bending point and the plastic case 
to prevent relative movement 
between the lead and the case. 

2. When the bend is made in the plane 
of the lead (spreading), bend only 
the narrow part of the lead. 

3. When the bend is made in the plane 
perpendicular to that of the leads, 
make the bend at least 1/8 inch 
from the plastic case. 

4. Do not use a lead-bend radius of 
less than 1/16 inch. 

5. Avoid repeated bending of leads. 



BENDING POINT AND PLASTIC CASE, 
la) 



CORRECT 


lb) 

92CS-Z63BS 


Fig. 4 - Use of long-nosed pliers for lead 
bending: (a) incorrect method: ib) correct 
method. 

The leads of the TO-220AB VER- 
SA WATT in-line package are not 
designed to withstand excessive axial pull. 
Force in this direction greater than 4 
pounds may result in permanent damage 
to the device. If the mounting 
arrangement tends to impose axial stress 
on the leads, some method of strain relief 
should be devised. Fig. 2 illustrates an 
acceptable lead-forming method that 
provides this relief. 


Handling and Mounting of RCA Moided-Plastic 

Transistors and Thyristors 


Wire wrapping of the leads is permissible, 
provided that the lead is restrained bet- 
ween the plastic case and the point of the 
wrapping. Soldering to the leads is also 
allowed; the maximum soldering tem- 
perature, however, must not exceed 235°C 
and must be applied for not more than 10 
seconds at a distance greater than 1 /8 inch 
from the plastic case. When wires are used 
for connections, care should be exercised 
to assure that movement of the wire does 
not cause movement of the lead at the 
lead-to-plastic junctions. 



METAL WASHER 
LOCK WASHER ^ 
HEX NUT 
SOLDER LUG 


NR231A 

RECTANGULAR METAL 
WASHER 


DF103B 

MICA INSULATOR 
HOLE DIA. = 0.145-0.141 in. 
(3.68-3.58 mm) 


DF378F 

INSULATING SHOULDER WASHER 
I.D. = 0.156 in. (4.00 mm) 
SHOULDER DIA. = 

0.250 in. 6.35 (mm) MAX. 



DF137A 

INTEGRAL 

INSULATING WASHER 


DF103C 

MICA INSULATOR 
HOLE FOR ■*■40 SCREW 


metal washer © 

LOCK WASHER 
HEX. NUT 


SOLDER LUC 
HEX. NUT 


Mounting 

Figs. 5 through 8 show recommended 
mounting arrangements and suggested 
hardware for the VERSA WAIT tran- 
sistors. The rectangular washer (NR231 A) 
shown in Fig. 5(a) is designed to minimize 
distortion of the mounting flange when the 
transistor is fastened to a heat sink. 
Excessive distortion of .the flange could 
cause damage to the transistor. The 
washer is particularly important when the 
size of the mounting hold exceeds 0.140 
inch (6-32 clearance). Larger holds are 
needed to accommodate insulating 
bushings; however, the holds should not 
be larger than necessary to provide 
hardware clearance and, in any case, 
should not exceed a diameter of 0.2.50 
inch. Flange distortion is also possible if 
excessive torque is used during mounting. 
A maximum torque of 8 inch-pounds is 
specified. Care should be exercised to 
assure that the tool used to drive the 
mounting screw never comes in contact 
with the plastic body during the driving 
operation. Such contact can result in 
damage to the plastic body and internal 
device connections. An excellent method 
of avoiding this problem is to use a spacer 
or combination spacer-isolating bushing 
which raises the screw head or nut above 
the top surface of the plastic body, as 
shown in Fig. 8. The material used for 
such a spacer or spacer-isolating bushing 
should, of course, be carefully selected to 
avoid “cold flow” and consequent 
reduction in mounting force. Suggested 
materials for these bushings are 
diallphthalate, fiberglass-filled nylon, or 
fiberglass-filled polycarbonate. Unfilled 
nylon should be avoided. 


NR231A 

RECTANGULAR METAL 
WASHER 

DF103B 
MICA INSULATOR 
HOLE DIA.. 0.145-0.141 
(3.68-3.58) 


DF378F 

INSULATING BUSHING 
I.D. = 0.156 (4.00) 
SHOULDER DIA. = 

0.250 (6.40) MAX. 
SHOULDER THICKNESS = 
0.050 (1.27) MAX. 


Fig. 5 - Methods of mounting JEDEC 
TO-220AB in-line-lead version of RCA 
VERSAWATT transistors and thyristors. 



METAL WASHER 
LOCK WASHER 
HEX. NUT 
SOLDER LUG 
HEX. NUT 

Fig. 6 - Chassis mounting of JEDEC TO- 
220AA version of RCA VERSAWATT 
devices. 
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Modification of the flange can also result 
in flange distortion and should not be 
attempted. The package should not be 
soldered to the heat sink by use of lead-tin 
solder because the heat required with this 
type of solder will cause the junction 
temperature of the package to become 
excessive . 


The TO-220AA plastic package can be 
mounted in commercially available TO-66 
sockets, such as UID Electronics Corp. 
Socket No. PTD-4 or equivalent. For 
testing purposes, the TO-220AB in-line 
package can be mounted in a Jetron 
Socket No. CD74-104 or equivalent. 
Regardless of the mounting method, the 
following precautions should be taken; 




Fig. 7 - Method of mounting RCA 
VERSAWATT packages on printed- 
circuit hoards. 



Fig. 8 - Mounting arrangements in which 
an isolating bushing is used to raise the 
head of the mounting screw above the 
plastic body of the VERSAWATT 
package. 


1 . U se appropriate hardware . 

2. Always fasten the transistor to the 
heat sink before the leads are 
soldered to fixed terminals. 

3. Never allow the mounting tool to 
come in contact with the plastic 
case. 

4. Never exceed a torque of 8 inch- 
pounds. 

5. Avoid oversize mounting holes. 

(). Provide strain relief if there is any 
probability that axial stress will be 
applied to the leads. 

7. Use insulating bushings to prevent 
hot-creep problems. Such bushings 
should be made of diallphthalate, 
fiberglass-filled nylon, or 
fiberglass-filled polycarbonate. 

Thcrnml-Rcsistancf Considerations 

The maximum allowable power 
dissipation in a solid-state device is limited 
by its junction temperature. An important 
factor to assure that the jimction tem- 
perature remains below the specified 
maximiun value is the ability of the 
associated thermal circuit to conduct heat 
away from the device. 

When a solid-state device is operated in 
free air, without a heat sink, the steady- 
state thermal circuit is defined by the 
junction -to-free-air thermal resistance 
given in the published data on the device. 
Thermal considerations require that there 
by a free flow of air around the device and 
that the power dissipation be maintained 
below that which would cause the jimction 
temperature to rise above the maximum 
rating. When the device is mounted on a 
heat sink, however, care must be taken to 
assure that all portions of the thermal 
circuit are considered. 

Fig. 9 shows the thermal circuit for a heat- 
sink-moimted transistor. This figiu*e 
shows that the junction-to-ambient 
thermal circuit includes three series 
thermal-resistance components, i.e., 
junction-to-case, j(^; case-to-heat- 
sink, R^ (^g; and heat-sink-to-ambient, 
R 0 gy^. The junction-to-case thermal 
resistance of the various device types is 
given in the individual technical bulletins 
on specific types. The heat-sink-to- 
ambient thermal resistance can be 


T5 =heat sink temperature 
Ta =ambient temperature 
R^jC-iurtction to case thermal resistance 
thermal resistance 

R,»SA=heat sink to ambient tfiermal resistance 


Fig. 9 - Thermal equivalent circuit for a 
transistor mounted on a heat .sink. 


determined from the technical data 
provided by the heat-sink manufacturer, 
or from published heat-sink nomographs. 
The case-to-heat-sink thermal resistance 
depends on several factors, which include 
the condition of the heat-sink surface, the 
type of material and thickness of the 
insulator, the type of thermal compoimd, 
the mounting torque, and the diameter of 
the mounting hold in the heat-sink. 

Fig. 10 shows a set of curves of typical 
case-to-heat-sink thermal resistance of the 
VERSAWATT package as a function of 
mounting torque for several mounting 
arrangements. Curves A through D show 
typical case-to-heat-sink thermal 
resistance for the mounting arrangements 
shown in Fig. 5. Curves E and F are 
representative of a VERSAWATT 
package mounted over a heat-sink 
mounting hold that has a diameter of 
0.140 inch (No. 6 screw clearance). Curve 
E shows the wide variation in thermal 
resistance with torque when the transistor 
is mounted dry. Curve F shows the effect 
on contact thermal resistance of a thin 
layer of Dow Corning No. 340 silicone 
grease applied between transistor and heat 
sink. For torques viqthin the recommended 
range of 4 to 8 inch-pounds, contact 
thermal resistance is reduced to between 
18 and 25 per cent of the dry values. 

Operation of the transistor with heat-sink 
temperatures of 100°C or greater results in 
some shrinkage of the insulating bushing 
normally used to mount power transistors 
and thyristors. The degradation of contact 
thermal resistance (refer to Fig. 10) is 
usually less than 25 per cent if a good 
thermal compound is used. 
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Handling and Mounting of RCA Molded-Plastic 

Transistors and Thyristors 


CURVE 

MOUNTING 

ARRANGEMENT 

FIGURE 

HEATSINK 
HOLE 
DIA. (IN.) 

MICA 

THICKNESS 

(MILS) 

THERMAL 

COMPOUND 

A 

5 (a) 

.250 

4 

Dow Corning No.340 

B 

5 (bl 

.113 

4 

Dow Corning No.340 

C 

5(a) 

.250 

2 

Dow Corning No.340 

D 

5 (b) 

.113 

2 

Dow Corning No.340 

E 

— 

.140 

None 

None 

F 

— 

.140 

None 

Dow Corning No.340 



Fig. 10 — Typical case-to-heat-sink thermal resistance as a function of mounting 
torque for an RCA VERSAWATT package. 


During the mounting of RCA molded- 
plastic. solid-state power devices, the 
following special precautions should be 
taken to assure efficient heat transfer from 
case to heat sink: 

1. Mounting torque should be bet- 
ween 4 and 8 inch-pounds. 

2. The mounting holes should be kept 
as small as possible. 

3. Holes should be drilled or punched 
clean with no burrs or ridges, and 
chamfered to a maximum radius of 
0.010 inch. 

4. The mounting surface should be 
flat within 0.002 inch /inch. 

5. Thermal grease (Dow Corning 340 
or equivalent) should always be 
used (on both sides on the in- 
sulating washer if one is em- 
ployed). 

6. Thin insulating washers should be 
used (thickness of factory-supplied 
mica washers ranges from 2 to 4 
mils). 

7. A lock washer or torque washer 
should be used, together with 
materials that have sufficient creep 
strength to prevent degradation of 
heat-sink efficiency dming life. 

Cleaning After Mounting 

A wide variety of solvents is available for 
degreasing and flux removal. The usual 
practice is to submerge components in a 
solvent bath for a specified time. From a 
reliability standpoint, however, it is ex- 
tremely important that the solvent, 
together with other chemicals in the 
solder-cleaning system (such as flux and 


solder covers), not adversely affect the life 
of the component. This consideration 
applies to all non-hermetic and molded- 
plastic components. 

It is. of course, impractical to evaluate the 
effect on long-term transistor life of all 
cleaning solvents, which are marketed 
imder a variety of brand names with 
numerous additives. These solvents can, 
however, be classified with respect to their 
component parts, as either acceptable or 
imacceptable. Chlorinated solvents tend 
to dissolve the outer package and. 
therefore, make operation in a humid 
atmosphere unreliable. Gasoline and other 
hydrocarbons cause the inner encapsulant 
to swell and damage the package. 
Alcohols are acceptable solvents and are 
recommended for flux removal whenever 
possible. Examples of suitable alcohols are 
methanol, isopropanol, and special 
denatured ethvl alcohols, such as SDAl, 
SDA30, SDA34, and SDA44. 

When considerations such as solvent 
flammability are of concern, selected 
freon-alcohol blends are usable when 
exposure is limited. Solvent such as the 
following should be safe for normal flux- 
removal operations, but care should be 
taken to assure their suitability in the 
cleaning procedme: 

Freon TE 
Freon TE-35 

F reon TP-33 ( F reon PC ) 

The solvents may be used for a maximum 
of 4 hours at 25°C or for a maximum of 1 
hour at 50°C. 


Care must also be used in the selection of 
fluxes in the soldering of leads. Rosin or 
activated rosin fluxes are recommended, 
while organic or acid fluxes are not. 
Examples of acceptable fluxes are: 

Alpha Reliaros No. 320-33 
Alpha Reliaros No. 346 
Alpha Reliaros No. 71 1 
Alpha Reliafoam No. 807 
Alpha Reliafoam No. 800 
Alpha Reliafoam No. 811-13 
Alpha Reliafoam No. 813-33 
Kester No. 44 

If the completed assembly is to be en- 
capsulated, the effect on the molded- 
plastic transistor must be studies from 
both a chemical and a physical stand- 
point. 

Note: 

Silicone-oil fluids that come into direct 
physical contact with the molded-plastic 
packages may react chemically with and 
cause damage to the packages. Such 
fluids, therefore, are unacceptable as 
baths for degreasing and flux removal. 
Silicone oils contained in thermal com- 
pounds or other materials used in 
moimting the molded-plastic packages, 
however, do not cause damage to the 
packages provided the bleed rate of such 
materials is not excessive. For example, in 
moimting arrangements that employ an 
insulating washer, a thermal-grease heat- 
sink compoimd, such as Dow Corning No. 
340 or equivalent, for which the bleed rate 
does not exceed 0.3 per cent after 24 hours 
at 200°C is recommended for use on both 
sides of the insulating washer. 
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Power Transistors 

AN-3565 4 pages 

A 100-Watt, 1 8-kHz Inverter Using RCA-2N5202 
Silicon Power Transistors 

A two-transistor, two transformer inverter that 
demonstrates the excellent switching capabilities of 
the RCA-2N5202 power transistor is described. 

AN-4124 8 pages 

Handling and Mounting of RCA Molded-Plastic 
Transistors and Thyristors 

Detailed guidelines for handling and mounting 
plastic-packaged RCA power transistors and thyrist- 
ors are given. Types of packages and suggested 
mounting hardware to accommodate various mount- 
ing arrangements are described. Recommendations 
are made for handling packages during the forming 
of leads. Various mounting arrangements, thermal 
considerations, and cleaning methods are described. 
This information is intended to supplement the data 
on electrical characteristics, safe operating area, and 
performance capabilities in the technical bulletin for 
each type of plastic-packaged transistor or thyristor. 

AN-4509 8 pages 

Compact 5-Volt Power Supplies Using High- 
Voltage Power Transistors 

The use of low-cost, industrial-type, high voltage 
power transistors and fast-recovery rectifiers to 
achieve size and weight reductions and efficiency 
improvements in 5-volt dc power supplies with 
output currents of 50 amperes or more are discussed. 
The supplies described, like those used in high- 
reliability aerospace applications, use switching 
rather than dissipating regulators to eliminate the 
need for a 60-Hz power transformer and heat sinks 
for the transistors. A complete switching-regulator 
power supply is described in detail. 

AN-4558 12 pages 

A regulated constant-voltage power supply that 
uses integrated circuits and a rugged hometaxial-base 
transistor to attain high output-power capability is 
described. A 20-volt, 3-ampere supply that uses a 
single RCA-2N3055 pass transistor is described in 
detail; the discussion includes circuit descriptions, 
operating characteristics, component specifications, 
and suggestions for layout and construction. Thermal- 
fatigue effects and safe operating conditions for 
power transistors are considered. Guidance is provid- 
ed for those who may want to develop a similar 
circuit. 

AN-4573 6 pages 

Testing for Forward-Bias Second Breakdown in 
Power Transistors 

The design of a non-destructive forward-bias 
second-breakdown test facility that determines the 
forward-bias second-breakdown safe-operating locus 
for power transistors is described. Detailed schematic 
diagrams of test circuits that can be used to test 
devices with collector-current ratings up to 2.5 
amperes and sustaining collector-to-emitter voltage 
[^CEO(^us)] ratings up to 300 volts, or with ratings 
to 5 amperes and 100 volts, are given. 

AN-4612 4 pages 

Thermal-Cycling Rating System for Silicon 
Power Transistors 

The basic causes of thermal fatigue in silicon power 
transistors are analyzed, and a rating chart that 


makes it possible for a circuit designer to avoid such 
failures during the operating life of his equipment is 
described. Examples are provided on the use of this 
chart to determine the transistor operating conditions 
required to assure a desired thermal-cycling cap- 
ability and to determine whether the thermal-cycling 
capability is adequate for the requirements of a given 
application. 

AN4673 6 pages 

A 750-Watt Three-Phase Frequency Converter 

A frequency converter with an output frequency 
ranging from 380 Hz to 1250 Hz that delivers up to 
750 watts of three-phase power at 120 or 208 volts 
rms is described. The circuit, useful in military 
equipment that uses three phase, 400-Hz power, and 
industrial plants and laboratories that require power 
at a variety of low frequencies, makes use of a three- 
phase bridge inverter supplied from a rectified line; 
the input can be single-phase or three-phase, 120 volts 
or 208 volts, at any frequency from 47 Hz to 1 250 Hz. 
The RCA-2N5805 power transistor is used in the 
circuit. 

AN-4783 8 pages 

Thermal-Cycling Ratings of Power Transistors 

A testing program used to determine the capability 
of the design of an RCA-2N3055 power transistor to 
withstand thermal cycling over a wide range of opera- 
ting conditions is described. A sufficient number of 
tests were performed to verify a rating chart that can 
be applied by an equipment designer to any practical 
operating condition. The discussion covers a brief 
description of thermal fatigue, a method of “scaling 
the environment” to determine the proper test con- 
ditions, specialized test equipment and techniques 
that assure that the proper stresses were applied to the 
transistor, and the test results and predicted-capabil- 
ity chart for the transistor. 

AN-6145 .. .8 pages 

A Test Set for Nondestructive Safe-Area 
Measurements Under High-Voltage, High- 
Current Conditions 

The determination of the safe-operating area of 
power transistors at high volt/ampere products 
under pulsed and repetitive-^)ulsed conditions, nondestruc- 
tively, is made possible by the test set described in this 
Note. System philosophy, design, construction, and 
operation are detailed. 

AN-6163 12 pages 

Quantitative Measurement of Thermal-Cycling 
Capability of Silicon Power Transistors 

This Note discusses the methods used to test the 
thermal-cycling capability of power transistors. A 
brief description of thermal fatigue, application 
requirements, and rating charts is given. A detailed 
discussion of the practical design and construction of 
thermal-cycling racks is also included along with 
actual test conditions for various power transistor 
types. Acceleration factors, failure indicators, failure 
mechanisms, and real-time control of thermal- 
cycling capability of factory products are discussed. 
Some information is also given on hermetic versus 
plastic-package thermal-cycling reliability. 

AN-6195 8 pages 

A Switching Regulator Using An RCA p-n-p 
Power Darlington Transistor 

A 20-kHz switching regulator that employs an 
RCA 8350B, a p-n-p Darlington transistor, and that 


operates from a 28-volt supply is described. The 
regulator has a regulated output between 4 and 16 
volts dc and features overload protection that limits 
the current to about 1 1 amperes. The regulator does 
not operate at a fixed clock frequency, but is 
free-running. 

AN-6215 6 pages 

Interpretation of Voltage Ratings for Transistors 

The basic voltage-breakdown mechanisms of 
power transistors and the relationship of these 
mechanisms to external circuits are described — 
transistor voltage breakdown is a function of both 
individual device characteristics and associated 
circuits. The mechanisms described are used to 
explain the various types of voltage ratings used by 
transistor manufacturers. 

AN-6249 6 pages 

Real-Time Controls of Silicon Power-T ransistor 
Reliability 

This Note compares the traditional, classical 
approach to the reliability-assurance testing of power 
transistors with a newer classification of testing: Real- 
Time Control, RTC. The classical approach is com- 
monly referred to as Group B, and involves a series of 
mechanical, environmental, and life stress tests. RTC 
involves a continuous, systematic evaluation and 
control in “real time” of basic, potential failure 
mechanisms. It is an important supplement to a total 
program of reliability assurance. 

AN-6272 6 pages 

Characteristics of RCA Monolithic Power 
Darlingtons 

The design and application of RCA monolithic 
power Darlington transistors is described. The 
Darlington circuit has been in use for some time in 
applications where high beta is needed, but has only 
recently been available as a monolithic device. The 
RCA Power Darlington series 2N6385 consists of 
n-p-n circuits that can be driven directly from an 
integrated circuit and that operate at currents up to 
10 amperes and voltages ranging from 40 to 80 volts. 

AN-6281 6 pages 

Accurate Measurement of Sustaining Voltage of 
Power Transistors — A Pulsed-Breakdown Test 
Set 

Several techniques for the measurement of the 
primary (sustaining) breakdown voltage of power 
transistors are in common use today. The charac- 
teristics and limitations of these test methods frequent- 
ly make rapid and accurate sustaining-voltage 
readings on power transistors difficult or impossible. 
The test set described in this Note fills the need for 
accurate, laboratory-type, sustaining-voltage measur- 
ing equipment, although circuitry used in the test set 
design may be adapted to high-speed testing equiji- 
ment as well. A complete parts list and calibration 
sequence are given. 

AN-6297 2 pages 

Biasing Circuit for the Output Stage of a Power 
Amplifier — The Vbe Multiplier 

A biasing circuit, the Vg£ multiplier, for the 
output stage of a power amplifier is described. The 
VfiE multiplier provides proper bias for the output 
transistors of the amplifier under all operating 
conditions. 
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AN-6320 8 pages 

Radiation-Hardness Capabiiity of RCA Siiicon 
Power Transistors 

The types of radiation damage that might be 
experienced by a power device and the tests used to 
determine the design most effective in preventing 
these types of damage are described. 

AN-6330 12 pages 

A Safe-Area Rating System for Power Inverters 
Handling Capacitive and Inductive Loads 

Although transistor power inverters have classic- 
ally been evaluated with resistive loads, the reliability 
of practical inverters often depends on inductive and 
capacitive loads and associated starting transient con- 
siderations. This Note describes a safe-area rating 
system for transistors and relates this system to self- 
excited single-transformer, self-excited double trans- 
former, and driven inverters operating into resistive, 
capacitive, and inductive loads under both steady- 
state and starting conditions. 

AN-6400 16 pages 

Operating Conditions Experienced by Transis- 
tors in TV Horizontal-Deflection Circuits 

This Note is a compilation of equations used to 
calculate the operating conditions experienced by the 
output transistor in various types of deflection 
circuits, circuits that provide horizontal (line) de- 
flection of the electron beam in TV picture tubes 
employing magnetic deflection yokes. The circuits 
treated include direct-drive circuits and those in 
which taps and auxiliary windings on the flyback 
transformer are employed to provide impedance 
transformation and yoke voltage reduction. Deriva- 
tions of the various equations, the simplified as well 
as the rigorous forms, are provided in Appendixes. 
Relationships f or calculating the “worst case” voltage 
conditions are given. Operating conditions as measur- 
ed in experimental circuits are compared with those 
calculated by means of the equations provided in this 
Note. 

AN-6423 8 pages 

Thirty-Watt (RMS) True Complementary — 
Symmetry Audio Amplifier Using BDX33 and 
BDX34 Darlington Transistors 

Monolithic-silicon Darlington transistors de- 
signed for low- and medium-frequency power applica- 
tions are especially suitable for audio-output 
applications. This Note describes the design and 
performance of an audio amplifier that incorporates 
such devices. 

AN-6425 8 pages 

Automatic Analyzer for Determining Safe 
Operating Area of Power Transistors 

The safe operating area is one of the most 
important ratings of a power transistor, yet only a few 
methods exist to evaluate it. The method presented in 
this Note allows description of the safe operating area 
for both dc and pulse operation without subjecting 
the transistor to breakdown. Botn n-p-n and p-n-p 
transistors in hermetic or plastic packages can be 
evaluated, and the complete safe-area curve can be 
automatically described in a short time. 

AN-6432 8 pages 

2-Kilowatt Stepped Sine-Wave Inverter 

Recent advances in high-power semiconductor 
technology, complemented by the capabilities of 
existing digital integrated circuits, have made pos- 


sible the economical design of a stepped sine-wave 
inverter in the multikilowatt range. This Note 
describes the use of the 2N5578 power transistor in a 
2-kilowatt, 60-Hz, stepped sine-wave inverter. 

AN-6605 16 pages 

Application of RCA Power Devices in Off-Line, 
High-Frequency inverter/Converter Circuits 

The current trend in power inverter/ converter 
design is to use high-frequency switching techniques 
and direct operation off the available utility lines (i.e., 
1 10 or 220 volts). The use of higher operating fre- 
quencies reduce the magnetic materials required and 
the size of the filter capacitors. This Note discusses 
the use of RCA power transistors and SCR’s in 
selected high-frequency inverter/ converter applications. 

AN-6624 16 pages 

Voltage Limitations of Power Transistors 

This Note summarizes the primary factors that 
determine the voltage limitations of power transistors 
used in common-emitter circuits with typical base-to- 
emitter circuit terminations. The material presented 
defines terms and the various operating regions of the 
transistor as shown in typical volt-ampere charac- 
teristics, develops the analytic relations defining 
operation in each of the regions, and relates each of 
the operating regions to the physical actions taking 
place within the transistor structure. 

AN-6679 32 pages 

Theoretical Relationships in Capacitive- 
Discharge Ignition Systems 

There has been both confusion and exaggeration 
concerning the electrical performance of capacitive- 
discharge, or CD, ignition systems. The theoretical 
relationships developed in this Note allow the analy- 
sis of the fundamentals of this type of ignition system 
and an evaluation of the maximum performance 
levels attainable. Three types of systems, the diode- 
clamped system, the free-ringing system (no diode 
clamp) and the free-ringing single-cycle system are 
analyzed and compared. 

AN-6688 20 pages 

A Practical Approach to an Audio-Amplifier 
Design 

This Note discusses general considerations, design 
requirements, and performance for a 20-watt, hi-fi 
amplifier. 

AN-6741 8 pages 

RCA 15-Ampere SwitchMax Power Transistors 
in a 340-Watt 20kHz Flyback Converter 

This Note describes the use of the RCA 2N6676, a 
1 5-ampere SwitchMax power transistor, as a driven 
pulse-width-modulated fly-back-converter stage, the 
final power-output stage, in a 20-kHZ off-line power 
converter that provides 340 watts of output power. 
Adjunct circuitry, such as the driver stage, reverse- 
bias amplifier, and overvoltage and overcurrent 
protection circuits, are also discussed. 


AN-6743 16 pages 

900-Watt, Off-the-Line, Half-Bridge Converter 
Using Only Two 15-Ampere ‘SwitchMax’ High- 
Voltage Power Transistors 

To examine and demonstrate the capabilities of 
RCA’s new series of ‘SwitchMax’ power transistors 
in a typical switching application, a 900-watt half- 
bridge converter was constructed and studied. The 


circuit switches at a 20-kilohertz rate and with 
minimal alterations can operate from either 120 or 
240 volts. It was built using conventional circuitry but 
in a non-compact modular format so that it would be 
easily accessible for instrumentation connections and 
component or design alteration. The power switches 
used are the RCA-2N6678 ‘SwitchMax’ 15-ampere 
[ICE(sat)] 450-volt (Vc£x) high-speed transistors. 

AN-6744 6 pages 

Low-Cost High-Power Audio Amplifiers Using 
the RCA 8638 and RCA 91 1 6 T ransistor Families 

This Note discusses the basic considerations and 
requirements for design of the output stage for class 
AB audio amplifiers using devices selected from the 
RCA 8638 and RCA91 16 families, depending on the 
output desired. Operation with load impedances 
other than eight ohms is also discussed for the various 
power categories. 

AN-6760 12 pages 

A 230-Watt, 40-kHz, Off-Line Forward Converter 
Using One SwitchMax Transistor 

The increased availability of reliable high-current, 
high-voltage, fast switches, such as RCA’s Switch- 
Max series devices, and the development of function- 
al pulse-width-modulating integrated circuits have 
greatly reduced the cost of the off-line medium- 
power, high-frequency forward converters used in the 
production of precisely conditioned low-voltage 
power. This Note describes the possibilities of the 
forward-converter circuit and demonstrates the per- 
formance of the RCA 2N6673 SwitchMax transistor 
in a 230-watt 15-volt 15-ampere off-line converter 
operating at 40 kHz from a 120-volt 60-cycle line. 

AN-6800 6 pages 

A Test Set for Measuring hfe and fj as a 
Function of Collector Current 

This Application Note describes a technique and 
test circuit, the Swept-Ic Test Set, that measures the 
hfe characteristic of a power transistor at a fixed test 
frequency while the collector current, I^;, is “swept,” 
or varied, repetitively, at a linear rate, from zero to a 
predetermined maximum. 

AN-6819 8 pages 

The SwitchMax Transistor 

The SwitchMax transistor families, designed for 
high-frequency off-line switching power supplies, con- 
verters, switching regulators and pulse-widthmod- 
ulated amplifiers, are rated for 5, 10, 15, and 25- 
ampere operating currents. They have high safe- 
operating-area (SO A) ratings in both the forward-bias 
and inductive turn-off (clamped Eg j b) modes. These 
capabilities are combined with ratings of up to 

500 volts, and ratings to 1000 volts. 

AN-6820 8 pages 

Typical Switching Speed Versus Temperature 
Data for SwitchMax Transistors Under Non- 
JEDEC Conditions 

Since the introduction of the SwitchMax power- 
transistor line in 1978, a great amount of study of 
device behavior in special situations has resulted in 
the accumulation of a large volume of switching- 
speed data on hundreds of devices. This Note distills 
the data into a qualitative picture of Switch Max- 
device performance at other than JEDEC-registered 
switching-test conditions. 
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AN-6827 4 pages 

40-Watt Automotive Audio-Power Booster 

In recent years, there has been a growing demand 
for higher power-output capability in automotive 
tape and audio systems. One of the factors limiting 
output capability is the 12-volt automotive-system 
voltage. TTiis Note describes the combination of a 
dc-to-dc regulated up-converter and a simple and 
economical output amplifier that will deliver 40 watts 
into a 4-ohm load. 

AN-6828 4 pages 

In-Socket, High-Temperature, Dynamic Testing 
of Power Transistors 

The measurement, at elevated temperatures, of 
dynamic parameters such as switching time, is a 
problem in in-chamber facilities because of the 
critical nature of lead length and dress. A solution to 
this problem, the approach described in this Note, 
involves the location of a source of heat at the socket 
of the device under test. This “hot-socket” method, in 
which controlled amounts of power are supplied to 
the socket heaters, is adaptable to curve-tracer 
measurements where IR drops are critical at high 
current. Kelvin connections are used at the collector 
and emitter terminals, mandating a five-terminal 
socket. 

AN-6857 4 pages 

20-Ampere Monollthic-Darlington Power Tran- 
sistors in a Sine-Wave-Inverter Output Stage 

This Note describes the use of the type 2N6284 
power transistor, a 20-ampere, n-p-n, monolithic 
darlington, and its complement, the type 2N6287 
(p-n-p), as low-cost high-output-power single-ended 
power inverters. Either transistor can be used with 
equivalent performance results; the choice of type is 
dependent only upon the polarity of the dc voltage 
supply available. 

An-6866 6 pages 

Practical Aspects of Voltage-Breakdown Test- 
ing of Power Transistors and Darlingtons 

In specifying voltage-breakdown requirements for 
power transistors and power darlingtons, a customer 
will choose a limit which he feels will protect his 
application. However, during the testing of the 
product to verify this limit, either the manufacturer or 
the customer may damage the device. This Note 
reviews the common methods of measurement of 
avalanche breakdown voltage. It points out why 
damage occurs to power transistors as a result of 
these measurements and suggests methods that may 
reduce the incidence of damage. The Note also points 
out that avalanche breakdown testing is performed at 
voltages beyond the maximum ratings of the device 
and that such testing should only be undertaken after 
all necessary precautions have been taken, and with a 
complete understanding of the risks. 

AN-6896 8 pages 

Safe Operating Area and the Design of Reliable 
Audio Power Amplifiers 

The reliability of an audio power amplifier can 
depend on the designer’s understanding of the Safe 
Operating Area, SO A, of the transistors employed, 
and his freedom to implement safeguards against the 
failure of those devices. The designer can overcome 
the limits placed by economics and other factors on 
this freedom, while assuring optimum reliability and 
performance from his designs, by working within the 
constraints imposed by the SO A ratings. This Note 


discusses the use of these ratings through example, 
and the protection circuits required in a proper 
design. 

AN-6904 12 pages 

One-Hundred-Watt True-Complementary- 
Symmetry Audio Amplifier Using BD750 and 
BD751 Silicon Transistors 

The BD750 and BD751 series of power transistors 
are complementary p-n-p and n-p-n series, respect- 
ively, selected from the ballasted epitaxial-base 
silicon transistor families, RCA8638 and RCA91 16. 
They feature high-dissipation capability, low satura- 
tion voltage, maximum safe-operating area, a gain- 
bandwidth product (ff) higher than 4 MHz, and high 
gain at high current levels. The transistors are 
especially suitable for use in the output stage of true- 
complementary high power audio amplifiers. 

Power Hybrid Circuits 

AN-4483 6 pages 

General Application Considerations for the RCA- 
HC2000H Hybrid Linear Power Amplifier 

This Note briefly describes the RCA HC-2000H 
hybrid linear amplifier and discusses such operating 
considerations as dc and ac power dissipation, effi- 
ciency as a function of frequency, protection against 
excessive load variations and reactive loads, and 
heat-sink requirements. 

AN-4782 6 pages 

General Application Considerations for the RCA- 
HC2000H Power Hybrid Operational Amplifier 

The RCA-HC2000H is a power hybrid operation- 
al amplifier that can deliver 100 watts rms to a 4-ohm 
load at a maximum peak current of 7 amperes. It 
operates from a maximum power-supply voltage of 
75 volts (single ended) or ±37.5 volts (split). The 
low-profile package is light in weight and can be used 
with either printed-circuit-board connections or com- 
mercially available 0. 1 10-inch quick-disconnect push- 
on terminals. This Note briefly describes the HC2000H 
and discusses some general application considera- 
tions for this amplifier. 


Thyristors (SCR’s and Triacs) 

AN-3551 6 pages 

Circuit Factor Charts for RCA Thyristor 
Applications 

In the design of circuits using thyristors, it is often 
necessary to determine the specific values of peak, 
average, and rms current flowing through the device. 
This Note contains charts that show several current 
ratios as functions of conduction and firing angles for 
some SCR and triac circuits. Examples are given of 
the use of these charts in the design of half-wave, 
full-wave ac, full-wave dc, and three-phase half-wave 
circuits using RCA thyristors. Current and voltage 
waveforms for the various circuits are included, as are 
curves of per-cent ripple in load current and voltage. 

AN-3659 6 pages 

Application of RCA Silicon Rectifiers to Capaci- 
tive Loads 

This Note describes a simplified rating system that 
allows designers to calculate the characteristics of 
capacitive-load rectifier circuits quickly and accurate- 
ly. The effect of the addition of a ^ries limiting 


resistance to such circuits and the importance of the 
ratio of the limiting resistance to capacitive reactance 
are described; curves of rectifier current ratios are 
presented as functions of the effective ratio. Typical 
design examples are given, and output-ripple consider- 
ations are discussed. 

AN-3697 8 pages 

Triac Power-Control Applications 

This Note describes triac operating characteristics 
and provides guidance in the use of triacs in specific 
applications: incandescent lamp controls, light- 
activated controls, motor controls, heat controls, and 
a proportional integral-cycle control. 

AN-3822 6 pages 

Thermal Considerations In Mounting of RCA 
Thyristors 

Three simple rules to aid the designer in deter- 
mining heat-sink specifications for a given applic- 
ation are provided. Power dissipation and heat-sink 
area, the mounting of thyristors on heat-sinks, typical 
heat-sink configurations, and chassis-mounted heat- 
sinks are discussed. 


AN-4124 8 pages 

Handling and Mounting of RCA Molded-Plastic 
Transistors and Thyristors 

Detailed guidelines for handling and mounting 
plastic-packaged RCA power transistors and thyrist- 
ors are given. Types of packages and suggested 
mounting hardware to accommodate various mount- 
ing arrangements are described. Recommendations 
are made for handling packages during the forming 
of leads. Various mounting arrangements, thermal 
considerations, and cleaning methods are described. 
This information is intended to supplement the data 
on electrical characteristics, safe operating area, and 
performance capabilities in the technical bulletin for 
each type of plastic-packaged transistor or thyristor. 

AN-4242 16 pages 

A Review of Thyristor Characteristics and 
Applications 

This Note describes the operation, ratings, charac- 
teristics and typical applications of thyristors. The 
basic operation of a thyristor is explained by use of a 
two-transistor analogy. The significance of voltage 
and temperature ratings is pointed out. Thyristor 
gate characteristics, switching behavior, and trigger- 
ing techniques are described. Use of thyristors in 
typical power-control applications is discussed. 

AN-4537 8 pages 

Thyristor Control of Incandescent Traffic-Sig- 
nal Lamps 

This Note discusses the use of thyristors in the 
control of traffic signals. The thyristor most ap- 
plicable to this application is the triac, which can 
carry the electrical power required for incandescent 
traffic-light bulbs, yet can be gated by the low-power 
signals from electronic control timers or monitoring 
computers. In addition, the triac is able to handle the 
large transient currents that result from cold filament 
turn-on (inrush) and filament rupture (flashover). 
Triac operation, stresses on triacs in operation with 
incandescent lamps, and a number of triac circuits for 
control of incandescent lamps in traffic signal applica- 
tions are discussed. 
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AN-4745 6 pages 

Analysis and Design of Snubber Networks for 
dv/dt Suppression in Thyristor Circuits 

When a triac is used to control an inductive load, 
voltages with high rates of change (dv/dt) can be 
generated that can cause a non-gated tum-on of the 
triac. The result is a loss of control of power to the 
load. The simplest method of suppressing this dv/dt 
stress is to place a series RC network across the main 
terminals of the triac. The design of this network, 
commonly called a snubber network, must take into 
account the peak voltage that can be allowed in the 
circuit and the maximum dv/ dt stress that the device 
can withstand. This Note analyzes the RC network 
design and contains graphs that allow a designer to 
select a snubber to fit a given application. 

AN-6054 6 pages 

Triac Power Controls for Three-Phase Systems 

The growing demand for solid-state switching of 
ac power in heating controls and other industrial 
applications has resulted in the increasing use of triac 
circuits in the control of three-phase power. This 
Note explains a basic approach to the design of triac 
control circuits for use in the switching of three-phase 
power. The basic design rules employed in this 
approach are outlined, an integrate-circuit zero- 
voltage switch specifically intended for use in triac 
triggering is briefly described, and the necessity for, 
and methods of isolation of, the dc logic circuitry in 
power controls for three-phase systems are pointed 
out. Recommended configurations are then shown 
for power-control circuits intended for use with both 
inductive and resistive balanced three-phase loads, 
and the specific design requirements for each type of 
loading condition are discussed. 

AN-6096 8 pages 

Solid-State Approaches to Cooking-Range Con- 
trol 

As a result of decreasing semiconductor costs, 
advanced system-cost analysis by appliance manufac- 
turers, and increased consumer consciousness, var- 
ious solid-state range-control designs can be applied 
in today’s appliance market. This Note presents var- 
ious solid-state design approaches available to the 
range-control designer. 

AN-6141 6 pages 

Power Switching Using Solid-State Relays 

Solid-state relays make use of a semiconductor 
device for control of ac or dc power. Since, in mostac 
applications, the semiconductor element chosen for 
power control is the triac, this Note describes the triac 
as a power-switching element. Advantages and disad- 
vantages of the active element over the electro- 
mechanical relay are discussed in general terms. Basic 
parameters, such as surge in-rush capability, transient- 
voltage ratings, suppression network, turn-off consid- 
eration and the different modes of triac gating are 
also discussed. AC power control is covered by var- 
ious circuit designs for ON/ OFF control, zero- 
voltage switching, and line-voltage isolation. 

ICAN-6182 28 pages 

Features and Applications of RCA Integrated- 
Circuit Zero - Voltage Switches (CA3058, 
CA3059 andCA3079) 

RCA-CA3058, CA3059 and CA3079 zero-voltage 
switches are monolithic integrated circuits designed 
primarily for use as trigger circuits for thyristors in ac 
power-control and power-switching applications. 


These integrated-circuit switches operate from ac 
input voltages of 24, 120, 208 to 230, or 277 volts at 
50, 60, or 400 Hz. Zero-voltage switches trigger the 
thyristors at zero-voltage points in the supply-voltage 
cycle. Consequently, transient load-current surges 
and radio-frequendy interference are substantially 
reduced. Zero-voltage switches also reduce the rate of 
change of on-state current (di/dt) in the thyristor 
being triggered and can be adapted for use in a variety 
of control functions by use of an internal differential 
comparator to detect the difference between two 
externally developed voltages. 

AN-6286 8 pages 

Latching, Gate-Trigger Circuits Using 
Thyristors for Machine Control Applications 

This Note describes a variety of approaches to the 
development of a solid-state, latching gate drive for 
the control of ac loads; the solid-state device used is 
the thyristor. The solid-state circuits described have 
fewer undesirable characteristics than electro-mech- 
anical devices and are smaller and lighter. 

AN-6288 2 pages 

Thyristors in Capacitive Discharge (CD) 
Ignition Systems 

This Note describes the requirements of small- 
engine ignition systems (those deriving electrical 
energy from a flywheel alternator system), auto- 
motive or battery-powered systems, and the ac line- 
operated igniters. The merits of both capacitive and 
inductive systems are compared. Both systems are 
described in terms of performance and limitations. 
Practical circuits are shown. 

AN-6438 24 pages 

Surge Capability of SCR’s, T riacs, and Rectifiers 

This Note provides the designer with an easy way 
to derive, from the published sinusoidal capability of 
any semiconductor, its triangular surge capability for 
stress durations between 0.5 and 20 milliseconds, and 
thereby helps him select the most suitable fuse to 
protect the semiconductor of interest. 

AN-6452 16 pages 

A New Practical Fuse-Thyristor Coordination 
Method 

This Note describes the possibilities of protecting a 
semiconductor by fusing — when and how a fuse can 
be used and how much protection is afforded. Cases 
for which fuse protection is not possible, or for which 
only partial protection is feasible are also discussed. 
Fuse selection methods are described. 

AN-6456 12 pages 

Characteristics and Applications of RCA Fast- 
Switching ASCR’s 

Silicon controlled rectifiers (SCR’s) used in applica- 
tions such as inverters, choppers, and radar pulse 
modulators at switching frequencies up to 30 kHz 
require high di/dt and dv/dt capabilities and very 
short tum-pn and turn-off times. This Note explains 
SCR characteristics required for fast-switching 
applications, describes a new type of fast-switching 
SCR, the asymmetrical silicon controlled rectifier 
(ASCR), and discusses the application of this new 
type of SCR in induction cooking ranges. 

AN-6605 16 pages 

Application of RCA Power Devices in Off-Line, 
High-Frequency inverter/Converter Circuits 

The current trend in power inverter/ converter 


design is to use high-frequency switching techniques 
and direct operation off the available utility lines (i.e., 
110 or 220 volts). The use of higher operating 
frequencies reduce the magnetic materials required 
and the size of the filter capacitors. This Note 
discusses the use of RCA power transistors and 
SCR’s in selected high-frequency inverter/ converter 
applications. 

AN-6628 8 pages 

Design and Application of High-Power 
Ultrasonic Converters Using ASCR’s 

Asymmetrical SCR’s with maximum turn-off 
times of 4 microseconds make possible high-power 
ultrasonic converters operating at 10 kilowatts at a 
very competitive price. This Note describes the 
ASCR structure, explains the basic design principles 
of an ASCR converter, and discusses the application 
of this converter to electronic arc-welding equipment 
and industrial power supplies. 

AN-6687 6 pages 

Latching Voltage and Current in Thyristors 

Triacs are normally used for the switching of ac 
load current in on-off applications and for phase 
control of power to a load. Their design permits 
gating signals of positive or negative polarity with 
respect to main terminal one to initiate tum-on of 
load currents of either polarity. However, the gate 
triggering sensitivity and tum-on requirements in 
each of the four modes are normally not equal, and 
there may be preferred modes of operation 

The purpose of this Note is to describe the sensitiv- 
ity levels of each mode relative to turn on, and to 
relate preferred modes of operation of RCA triacs to 
circuit applications. 

AN-6689 12 pages 

Circuit-Commutated Turn-Off Time of 
Thyristors 

Thyristor turn-off is one of the most difficult semi- 
conductor parameters to determine because of its 
strong dependency on many variables, such as junc- 
tion temperature, gate bias, and anode-voltage and 
anode-current waveforms. Because of this strong 
dependency, it makes no sense to specify the turn-off 
time of a thyristor without specifying precisely the 
conditions under which that time was determined. 
But it is impossible to choose a set of conditions that 
will match the interests of all present or potential 
purchasers of the device. Therefore, the need for a 
new concept for measuring the circuit commutated 
turn-off time of thyristors. 

The turn-off-time measurement method described 
in this Note is very different from the conventional, 
complex turn-off-time specification mentioned above; 
it is a very basic method intended to measure the 
turn-off time as a simple parameter under conditions 
that are not critical for measurement precision and 
that can be easily reproduced by any thyristor user. 
Data are provided to assure correct interpretation of 
the new measurement, inherent turn-off-time. 

AN-6745 12 pages 

Operating Characteristics of Self-Commutated 
SInewave SCR Inverters 

This Application Note is a guide for developing 
typical SCR inverters, empirically, through the use of 
waveform analysis, not only to characterize device 
operation, but also to detect potential failure modes. 
Both single-ended and double-ended inverters are 
discussed. 
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AN-6783 12 pages 

ASCR’s in Welding-Equipment inverters 

Present state-of-the-art SCR inverters for welding 
equipment are forced to operate at audible frequen- 
cies of 15 kHz or lower because of the slow (20 //s) 
turn-off capability of the high-current SCR’s. TTiis 
low frequency is also required as a means of minim- 
izing the switching dissipation that results from the 
slow tum-on of conventional gold-doped SCR’s. 
With the development of the ASCR by RCA, this 
frequency barrier has been raised significantly in that 
resonant inverters, using the S7310 ASCR, are now 
capable of delivering 4 to 5 kilowatts at frequencies as 
high as 30 kHz. By combining the output of several 
such systems, the power capability can be increased 
to tens of kilowatts. A discussion of the developments 
that have made these improvements possible follows 
a review of the characteristics required of an SCR in a 
high-frequency inverter. 

AN-6856 12 pages 

R^ulating the SCR Inverter Power Supply 

The development of the ASCR (asymmetrical sili- 
con controlled rectifier) has significantly raised the 
power and frequency capability of SCR inverters. 
Power outputs of more than 1,500 watts have been 
achieved at 50 kHz with an efficiency of 75 percent. 
At 20 kHz, 4,500 watts was produced at 88 percent 
efficiency. These levels have been reached with sinu- 


soidal inverters using the S7310M ASCR. 

As a result of this newly developed frequency 
capability, inverter power supplies using SCR’s can 
now be regulated as simply as those using transistors. 
For example, a 1,200-watt power supply was main- 
tained at a constant 60-volt output while the line 
voltage was varied from 100 volts to 136 volts and the 
load current from 3 to 20 amperes. These variations 
were made by modulating the trigger frequency of a 
sinusoidal ASCR inverter that had a pulse length of 
approximately 8 microseconds. The repetition rate 
was varied from 50 kHz to 16.7 kHz. This Note 
explains some of the properties of the ASCR that 
contribute to these circuit capabilities and illustrates, 
in a general way, the requirements for regulating the 
SCR inverter. 


AN-6865 8 pages 

5Q-kHz High-Voltage Deflection System 

The reproduction of a transmitted picture on the 
face of a TV receiver or of a page of computer 
information on the screen of a video-display terminal 
is the result of the scanning of the internal surface of 
the cathode-ray tube by an electron beam. The 
number of horizontal scans made for each vertical 
frame determines the resolution of the display. All 
commercial monochromatic TV receivers in the U.S. 
operate at a horizontal scan rate of 15,750 cycles per 


second. At this rate, the electron beam scans the face 
of the picture tube horizontally 262.5 times for each 
vertical frame. Video display systems generally re- 
quire far better resolution than commercial TV sets 
and, for this reason, most deflection circuits used in 
video-display systems operate at horizontal scan 
frequencies of 30,000 Hz or higher. Currently, in 
order to achieve a display of even greater resolution, 
many system designers are working on deflection 
circuits capable of scanning the beam at rates of 
50,000 cycles per second. This Note briefly describes 
the principles of operation of a horizontal deflection 
system and discusses two examples of high-scan-rate 
systems. 

AN-6936 8 pages 

Triac Gate Characteristics and Drive 
Considerations 

This Note provides information concerning more 
reliable pulsed triggering of RCA triacs. It describes 
triac gate triggering and employs equivalent circuits 
to illustrate the gate trigger process. Gate character- 
istics of the triac are discussed and the critical turn-on 
period is defined. Data is presented showing the time 
dependence of gate drive, the relationship between 
gate sensitivity and main-terminal voltage, and the 
dependence of latching current on gate drive current. 
Finally, recommendations are given for safe, reliable 
pulse firing. 
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ADDRESS: P.O. Box 514 
Guatemala City, Guatemala 


699 



Haiti 


Holland 


Honduras 


Hong Kong 


Iceland 


India 


Indonesia 


Italy 


Japan 

Korea 


RCA Authorized Distributors 


Tele-Equipos, S.A. 
lOA Calle 5-40, Zona 1 
Guatemala City — MAIL 
ADDRESS: Apartado Postal 
1798, Guatemala City, 
Guatemala 

Mexico 

Societe Haitienne 
D ’Automobiles, S.A. 

Post Office Box 428, Port- 
Au-Prince 


Inelco Nederland BV 

Turfstekerstraat 63, 

N - 1431 GD Aalsmeer 
Tel: (02977) 2 88 55 


Vekano BV 
Postbus 6115, 

N - 5600 HC Eindhoven 

Tel: (40) 81 09 75 


Francisco J. Yones 

3A Avenida S.O. 5, San Pedro 
Sula, Honduras, Central 
America 


Gibb Livingston & Co., Ltd. 
77 Leighton Road 
Leighton Centre 
P.O. Box 55 


Chinam Associates 
Suite 602-3 Ritz Building 
625 Nathan Road 
Kowloon 


Hong Kong Electronic 
Components Co. 

Flat A Yun Kai Bldg. 1/Fl 
466-472 Nathan Road 
Kowloon 

Georg Amundason 
P.O. Box 698, 

Reykjavik 

Tel: 81180 

Nepal 

Netherland 

Antilles 

New Zealand 

Photophone (Cornel) 

179/5 Second Cross Road 
Lower Palace Orchards 
Bangalore 3 

Nicaragua 

NVPD Soedarpo Corp. 

Samudera Indonesia Building 
JL Letten S. Parman KAV. 
35/Slipi 
Jakarta Barat 

Norway 

Eledra 3S SpA 
Viale Elvezia 18, 

I - 20154, Milano 
Tel: (02) 349751 

Panama 

IDAC Elettronica SpA 
Via Turazza 32, 

I - 35100 Padova 
Tel: (049) 66.02.22 


LASI Elettronica SpA 
Viale Lombardia 6, 

I - 20092 Cinisello 
Balsamo (MI) 

Tel: (02) 61.20.441-5 

Peru 

Silverstar Ltd. 

Via dei Gracchi 20, 

I - 20146 Milano 

Tel: (02) 49.96 

Okura & Company Ltd. 

3-6 Ginza Nichome, Chuo-Ku 
Tokyo 104 

Philippines 

Panwest Company, Ltd. 

Room 312, Sam Duk Building 
131, Da-Dong, Chung-Ku 
Seoul, Republic of Korea 
C.P.O. Box 3358 



Tong Jin Trading Co. Portugal 

Room 1003, Bock-Chang Bldg. 
Sokong-Dong, Chung-Ku 
Seoul 


Telectra Sari 

Rua Rodrigo da Fonseca, 103 
Lisbon 1 

Tel: 68.60.72-75 


Electronica Remberg. S.A. 
de C.V. 

Republica del Salvador No. 
30-102, Mexico City 1, D.F. 


Puerto Rico Kelvinator Sales of Puerto 
Rico, Inc. 

P.O. Box BG, Rio Piedras, 
Puerto Rico 00928 


Mantenimiento E Instala- Singapore 

ciones Internacionales, 

S.A. 

Calle 15 No. 79, Col. San Pedro 

de Los Pinos, Mexico 18, D.F. South Africa 

Mexicana de Bulbos, S.A, 

Michoacan No. 30, Mexico 1 1, 

D.F. 


Sprint S.A. 

San Juan de Letran #55 
Pasaje Lopez 
Mexico 1, D.F. 

Deksa, S.A. 

Av. Uno No. 129 
Mexico 13, D.F. 


Spain 


Enrique Devesa Ramos 
San Juan de Letran #55 
Local E, Mexico, D.F. 

Raytel, S.A. 

Sullivan 47 Y 49, Mexico 4, 
D.F. 


Sri Lanka 


Continental Commercial 
Distributors 
Durbar Marg 
Kathmandu 

El Louvre, S.A. 

Post Office Box 138, Curacao 


Surinam 


AWA NZ Ltd. 

36-44 Adelaide Road 
P.O. Box 830 
Wellington 2 


Sweden 


Comercial F. A. Mendieta, 

S.A. 

Apartado Postal No. 1956 
C.S.T. 5C. A1 Sur 2 1/2C Abajo 
a Radio Sandino, Managua 


National Elektro A/S 
Ulvenveien 75, P.O. Box 53 
Okern, Oslo 5 
Tel: 02/22 19 00 

Sistelcom, S.A. 

Ave. Mexico y Ave. Ecuador 
Edificio Albertina No. 3 
Panama 5 

Tropelco, S.A. 

Via Espana 20-18, Panama 7- 
MAIL ADDRESS: P.O. Box 
8465, Panama 7, Rep. of 
Panama 

Arven S.A. 

PSJ Adan Mejia 103, OF. 33 
Lima 1 1 

Deltron'S.A. 

Apartado Postal 1574 
Lima 


Switzerland 


Taiwan 


Thailand 


Trinidad 


Philippine Electronic 
Industries, Inc. 

3rd Floor, Rose 

Industrial Bldg, 1 1 Pioneer St. Turkey 
Pasig, Metro Manila 

Semitronics 

216 Ortega Street 

San Juan, Metro Manila 3134 

P.O. Box 445 


Edware Eu & Co., Ltd 
1 Orchard Road 
Singapore 

Allied Electronic 
Components (PTY) Ltd. 

P.O. Box 6387 
Dunswart 1508 
Tel: (Oil) 892-1001 

Electrica Comercial 
Colominas S.A. 

Division Novolectric 
Valencia 109-111, 

Barcelona 11 
Tel: (03) 253.20.07 

Sisteco S.A. 

Corcega 167, 

Barcelona 36 
Tel: (03) 321.73.47/92 
(03) 322.42.05/52 

Ceylon SVC & Sup Co 
c/o P.A. Silva 
P.O. Box 89 
Colombo 

Kirpalanfs Ltd. 

17-27 Maagdenstreet, 

P.O. Box 251, Paramaribo 

Surinam Electronics 

Keizerstreet 206, Paramaribo- 
MAIL ADDRESS: P.O. Box 
412, Paramaribo, Surinam 

Ferner Electronics AB 

Snormakarvagen 35, 

P.O. Box 125, 

S-161 26 Bromma Stockholm 

Tel: 08/80 25 40 

Lagercrantz Elektronik AB 

Kanalvagen 5, 

P.O. Box 48 

S-194 21 Upplands Vasby 

Tel: 0760-861 20 

Baerlocher AG 
Forrlibuckstrasse 1 10 
8005 Zurich 

Tel: (01) 42.99.00 

Hwa Sheng Electric Co., Ltd. 

5th Floor Pong Lai Building 
245 Min Chuan East Road 
Taipei 

Delta Engineering Ltd. 

No. 42 Hsu Chang Street 
8th Floor, Taipei 

Anglo Thai Engineering Ltd. 

2160 Klongton-Bangkapi Hwy 
Hua Mark, Bangkok 

Kirpalani’s Limited 

Kirpalani’s Komplex 
Churchill Roosevelt Highway 
San Juan, Port-of-Spain 

Teknim Company Ltd. 

Riza Sah Pehlevi Caddesi 7 
Kavaklidere Ankara 

Tel: 27.58.00 
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U.K. Crellon Electronics Ltd. 

380 Bath Road, Slough, 

Berks, SLl 6JE 

Tel: Burnham (06286) 4434 

I.T.T. Electronic Services 
Edinburgh Way, Harlow 
Essex, CM20 2DE 
Tel: Harlow (0279) 26777 

Jermyn Distribution 
Vestry Industrial Estate 
Sevenoaks, Kent 
Tel: Sevenoaks (0732) 51174 

Macro Marketing Ltd. 
Burnham Lane, 

Slough, Berkshire SLl 6LN 
Tel: Burnham (06286) 4422 

Semicomps Northern Ltd. 
East Bowmont Street, Kelso, 
Roxburghshire, Scotland 
Tel: Kelso (05732) 2366 

VSI Electronics (U.K.) Ltd. 
Roydonbury Industrial Park 
Horsecroft Road, Harlow 
Essex CM 19 5 BY 
Tel: Harlow (0279) 29666 

Uruguay American Products S.A. 

(APSA) 

Av. Italia 4230 
Montevideo 
Tel: 594210 


Alabama Hamilton Avnet Electronics 

4692 Commercial Drive, NW 
Huntsville, AL 35805 
Tel: (205) 837-7210 

Arizona Hamilton Avnet Electronics 

505 South Madison Drive 
Tempe, AZ 85281 
Tel: (602) 894-9600 

Kierulff Electronics, Inc. 

4134 East Wood Street 
Phoenix, AZ 85040 
Tel: (602) 243-4101 

Sterling Electronics, Inc. 

2001 East University Drive, 
Phoenix, AZ 85034 
Tel: (602) 258-4531 

Wyle Distribution Group 
8155 North 24th Avenue 
Phoenix, AZ 85022 
Tel: (602) 249-2232 

California Arrow Electronics, Inc. 

^9511 Ridge Haven Court 
San Diego, CA 92123 
Tel: (714) 565-4800 

Arrow Electronics, Inc. 

521 Weddell 
Sunnyvale, CA 94086 
Tel: (408) 739-3011 

Avnet Electronics 
350 McCormick Avenue 
Costa Mesa, CA 92626 

Tel: (714) 754-6051 

Electronic Supply Corp. 

2486 Third Street 
Riverside, CA 92507 

Tel: (714) 683-7300 

Elmo Semiconductor Corp. 
915 North Citrus Avenue 
Los Angeles, CA 90038 
Tel: (213) 465-2163 


Hamilton Avnet Electronics 
3170 Pullman Street 
Costa Mesa, CA 92626 
Tel: (714) 522-8200 

Hamilton Avnet Electronics 
1175 Bordeaux Drive 
Sunnyvale, CA 94086 
Tel: (408) 743-3300 

Hamilton Avnet 
4545 Viewridge Avenue 
San Diego, CA 92123 

Tel: (714) 571-7510 

Hamilton Electro Sales 
10912 W. Washington Blvd 
Culver City, CA 90230 
Tel: (213) 558-2020 

Kierulff Electronics, Inc. 

2585 Commerce Way 
Los Angeles, CA 90040 
Tel: (213) 725-0325 

Kierulff Electronics, Inc. 

3969 E. Bayshore Road 
Palo Alto, CA 94303 
Tel: (415) 968-6292 

Kierulff Electronics, Inc. 

8797 Balboa Avenue 
San Diego, CA 92123 
Tel: (714) 278-2112 

Kierulff Electronics, Inc. 

14101 Franklin Avenue 
Tustin, CA 92680 
Tel: (714) 731-5311 

Marshall Industries 
9674 Telstar Avenue 
El Monte, CA 91731 
Tel: (213) 686-0141 

Marshall Industries 
17321 Murphy Avenue 
Irvine, CA 92714 
Tel: (714) 556-6400 

RPS Electronics, Inc. 

6230 Descanso Avenue 
Buena Park, CA 90620 
Tel: (714) 521-5230 

Schweber Electronics Corp. 
17811 Gillette Avenue 
Irvine, CA 92714 
Tel: (714) 556-3880 

Schweber Electronics Corp. 
3110 Patrick Henry Drive 
Santa Clara, CA 95050 
Tel: (408) 496-0200 

Wyle Distribution Group 
124 Maryland Avenue 
El Segundo, CA 90245 
Tel: (213) 322-8100 

Wyle Distribution Group 
9529 Chesapeake Drive 
San Diego, CA 92123 
Tel: (714) 565-9171 

Wyle Distribution Group 
3000 Bowers Avenue 
Santa Clara, CA 95052 
Tel: (408) 727-2500 

Colorado Hamilton Avnet Electronics 

8765 E. Orchard Road, Suite 
708, Englewood, CO 80111 
Tel: (303) 740-1000 

Arrow Electronics Inc. 

5465 E. Evans Place at Hudson 
Denver, CO 80222 
Tel: (303) 758-2100 


Kierulff Electronics, Inc. 

10890 East 47th Avenue 
Denver, CO 80239 
Tel: (303) 371-6500 

Wyle Distribution Group 
451 East 124th Avenue 
Thornton, CO 80241 
Tel: (303) 457-9953 

Connecticut Arrow Electronics, Inc. 

12 Beaumont Road 
Wallingford, CT 06492 
Tel: (203) 265-7741 

Hamilton Avnet Electronics 

Commerce Drive, Commerce 
Park, Danbury, CT 06810 

Tel: (203) 797-1100 

Schweber Electronics Corp. 
Finance Drive, 

Commerce Industrial Park, 
Danbury, CT 06810 
Tel: (203) 792-3500 

Florida Arrow Electronics, Inc. 

1001 NW 62nd Street, Suite 
108, Ft. Lauderdale, FL 33309 
Tel: (305) 776-7790 

Arrow Electronics, Inc. 

50 Woodlake Dr., West-Bldg.B 
Palm Bay, FL 32905 
Tel: (305) 725-1480 

Hamilton Avnet Electronics 
6801 NW 15th Way 
Ft. Lauderdale, FL 33068 
Tel: (305) 971-2900 

Hamilton Avnet Electronics 
3197 Tech Drive,' No. 

St. Petersburg, FL 33702 
Tel: (813) 576-3930 

Schweber Electronics Corp. 
2830 North 28th Terrace 
Hollywood, FL 33020 
Tel: (305) 927-0511 

Georgia Arrow Electronics, Inc. 

2979 Pacific Drive 
Norcross, GA 30071 
Tel: (404) 449-8252 

Hamilton Avnet Electronics 
5825 Peach Tree Corners 
Norcross, GA 30071 

Tel: (404)449-9170 

Schweber Electronics, Inc. 
4126 Pleasantdale Road 
Atlanta, GA 30340 
Tel: (404) 449-9170 

Illinois Arrow Electronics, Inc. 

492 Lunt Avenue 
Schaumburg, IL 60193 
Tel: (312) 893-9420 

Hamilton Avnet Electronics 
1 130 Thorndale Avenue 
Bensenville, IL 60166 
Tel: (312) 678-6310 

Newark Electronics 
500 North Pulaski Road 
Chicago, IL 60624 

Tel: (312)638-4411 

Schweber Electronics Corp. 
1275 Brummel Avenue 
Elk Grove Village, I L 60007 
Tel: (312) 364-3750 

Indiana Arrow Electronics, Inc. 

2718 Rand Road 
Indianapolis, IN 46241 
Tel: (317) 243-9353 
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Graham Electronics Supply^ 
Inc. 

133 S. Pennsylvania Street 
Indianapolis, IN 46204 
Tel: (317) 634-8202 

Hamilton Avnet Electronics, 
Inc. 

485 Cradle Drive 
Carmel, IN 46032 
Tel: (317) 844-9333 

Iowa Deeco, Inc. 

2500 1 6th Avenue, SW 
Cedar Rapids, lA 52406 
Tel: (319) 365-7551 

Kansas Hamilton Avnet Electronics 

9219 Quivira Road 
Overland Park, KS 66215 
Tel: (913) 888-8900 

Louisiana Sterling Electronics, Inc. 

4613 Fairfield Road 
Metairie, LA 70002 
Tel: (504) 887-7610 

Maryland Arrow Electronics, Inc. 

4801 Benson Avenue 
Baltimore, MD 21227 
Tel: (301) 247-5200 

Hamilton Avnet Electronics 

6822 Oakhill Lane 
Columbia, MD 21045 

Tel: (301) 995-3500 

Pyttronic Industries, Inc. 

Baltimore/ Washington 
Industrial Pk, 8220 Wellmoor 
Court, Savage, MD 20863 

Tel: (301) 792-0780 

Schweber Electronics Corp. 
9218 Gaither Road 
Gaithersburg, MD 20760 
Tel: (301) 840-5900 

Zebra Electronics, Inc. 

2400 York Road 
Timonium, MD 21093 
Tel: (301) 252-6576 

Massachusetts Arrow Electronics, Inc. 
Arrow Drive 
Woburn, MA 01801 
Tel: (617) 933-8130 

Hamilton Avnet Electronics 
50 Tower Office Park 
Woburn, MA 01801 
Tel: (617) 935-9700 

KierulH Electronics, Inc. 

13 Fortune Drive 
Billerica, MA 01821 
Tel: (617) 667-8331 

Marshall Industries 
One Wilshire Road 
Burlington, MA 01803 
Tel: (617) 272-8200 

A. W. Mayer Co. 

38 Border Street 
West Newton, MA 02165 
Tel: (617) 965-1111 

Schweber Electronics Corp. 
25 Wiggins Avenue 
Bedford, MA 01730 
Tel: (617) 275-5100 

Sterling Electronics, Inc. 

411 Waverly Oaks Road 
Waltham, MA 02154 
Tel: (617) 894-6200 


Michigan Arrow Electronics, Inc. 

3810 Varsity Drive 
Ann Arbor, MI 48104 
Tel: (313) 971-8220 

Hamilton Avnet Electronics 
2215 29th Street 
Grand Rapids, Ml 49503 
Tel: (616) 243-8805 

Hamilton Avnet Electronics 
32487 Schoolcraft Road 
Livonia, MI 48150 
Tel: (313) 522-4700 

RS Electronics, Inc. 

34443 Schoolcraft Road 
Livonia, MI 48150 
Tel: (313) 525-1155 

Schweber Electronics Corp. 
33540 Schoolcraft Road 
Livonia, MI 48150 
Tel: (313) 525-8100 

Minnesota Arrow Electronics, Inc. 

5230 West 73rd Street 
Edina, MN 55435 
Tel: (612) 830-1800 

Hamilton Avnet Electronics 

10300 Bren Road, East 
Minnetonka, MN 55343 

Tel: (612) 932-0600 

KierulfT Electronics, Inc. 

5280 West 74th Street 
Edina, MN 55435 
Tel: (612) 835-4388 

Schweber Electronics Corp. 
7422 Washington Avenue, So. 
Eden Prairie, MN 55344 
Tel: (612) 941-5280 

Missouri Arrow Electronics, Inc. 

2380 Schultz Road 
St. Louis, MO 63141 
Tel: (314) 567-6888 

Hamilton Avnet Electronics 
13743 Shoreline Court East 
Earth City, MO 63045 
Tel: (314) 344-1200 

New Hampshire Arrow Electronics, Inc. 

1 Perimeter Drive 
Manchester, NH 03103 
Tel: (603) 668-6968 

New Jersey Arrow Electronics, Inc. 

Pleasant Valley Avenue 
Moorestown, NJ 08057 
Tel: (609) 235-1900 

Arrow Electronics, Inc. 

285 Midland Avenue 
Saddlebrook, NJ 07662 
Tel: (201) 797-5800 

Hamilton Avnet Electronics 
10 Industrial Road 
Fairfield, NJ 07006 
Tel: (201) 575-3390 

Hamilton Avnet Electronics 
1 Keystone Avenue 
Cherry Hill, NJ 08003 
Tel: (609) 424-0100 

KierulfT Electronics, Inc. 

3 Edison Place 
Fairfield, NJ 07006 
Tel: (201) 575-6750 

Marshall Industries 

1111 Paulison Avenue 
Clifton, NJ 07015 

Tel: (201) 340-1900 


Schweber Electronics Corp. 
18 Madison Road 
Fairfield, NJ 07006 
Tel: (201) 227-7880 

New Mexico Arrow Electronics, Inc. 

2460 Alamo, SE 
Albuquerque, NM 87106 
Tel: (505) 243-4566 

Hamilton Avnet Electronics 
2524 Baylor SE 
Albuquerque, NM 87106 
Tel: (505) 765-1500 

Sterling Electronics, Inc. 

3540 Pan American 
Freeway,N.E. 

Albuquerque, NM 87107 

Tel: (505) 884-1900 

New York Arrow Electronics, Inc. 

900 Broad Hollow Road 
Route 110, Farmingdale, LI, 
NY 11735 
Tel: (516) 694-6800 

Arrow Electronics, Inc. 

7705 Maltage Drive 
Liverpool, NY 13008 
Tel: (315) 652-1000 

Arrow Electronics, Inc. 

3000 South Winton Road 
Rochester, NY 14623 
Tel: (716) 275-0300 

Hamilton Avnet Electronics 
5 Hub Drive 
Melville, NY 11746 
Tel: (516) 454-6000 

Hamilton Avnet Electronics 
333 Metro Park 
Rochester, NY 14623 

Tel: (716) 475-9130 

Hamilton Avnet Electronics 
16 Corporate Circle 
East Syracuse, NY 13057 

Tel: (315) 437-2641 

Milgray Electronics, Inc. 

191 Hanse Avenue 
Freeport, LI, NY 11520 
Tel: (516) 546-6000 

Rochester Radio Supply Co. 
140 W. Main Street 
Rochester, NY 14614 
Tel: (716) 454-7800 

Schweber Electronics Corp. 

2 Town Line Circle 
Rochester, NY 14623 
Tel: (716) 424-2222 

Schweber Electronics Corp. 
Jericho Turnpike 
Westbury, LI, NY 11590 
Tel: (516) 334-7474 

Summit Distributors, Inc. 
916 Main Street 
Buffalo, NY 14202 
Tel: (716) 884-3450 

North Carolina Arrow Electronics, Inc. 

938 Burke Street, 
Winston-Salem, NC 27101 
Tel: (919) 725-8711 

Hamilton Avnet Electronics 
2803 Industrial Drive 
Raleigh, NC 27609 
Tel: (919) 829-8030 
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Hammond Electronics of 
Carolina 

2923 Pacific Avenue 
Greensboro, NC 27406 
Tel: (919) 275-6391 

Ohio Arrow Electronics, Inc. 

7620 McEwen Road 
Centerville, OH 45459 
Tel: (513) 435-5563 

Arrow Electronics, Inc. 

6238 Cochran Road 
Solon, OH 44139 
Tel: (216) 248-3990 

Hamilton Avnet Electronics 
4588 Emery Industrial Parkway 
Cleveland, OH 44128 
Tel: (216) 831-3500 

Hamilton Avnet Electronics 
954 Senate Drive 
Dayton, OH 45459 
Tel: (513)433-0610 

Hughes Peters, Inc. 

481 East 11th Avenue 
Columbus, OH 43211 
Tel: (614) 294-5351 

Schweber Electronics Corp. 
23880 Commerce Park Road 
Beachwood, OH 44122 
Tel: (216) 464-2970 

The Stotts Friedman Co. 

2600 East River Road 
Dayton, OH 45439 
Tel: (513) 298-5555 

Oklahoma Radio, Inc. 

1000 S. Main Street 
Tulsa, OK 741 19 
Tel: (918) 587-9123 

Oregon Hamilton Avnet Electronics 

6024 SW Jean Road, Bldg B, 
Suite J, Lake Oswego, OR 
97034 

Tel: (503) 635-8159 

Pennsylvania Arrow Electronics, Inc. 

650 Seco Road 
Monroeville, PA 15146 
Tel: (412) 856-7000 

Herbach & Rademan, Inc. 

401 East Erie Avenue 
Philadelphia, PA 19134 
Tel: (215) 426-1700 

Schweber Electronics Corp. 

101 Rock Road 
Horsham, PA 19044 
Tel: (215) 441-0600 


Texas Arrow Electronics, Inc. 

13715 Gamma Road 
Dallas, TX 75240 
Tel: (214) 386-7500 

Arrow Electronics, Inc. 

10700 Corporate Drive #100 
Stafford, TX 77477 

Tel: (713) 491-4100 

Hamilton Avnet Electronics 
2401 Rutland Drive 
Austin, TX 78758 
Tel; (512) 837-8911 

Hamilton Avnet Electronics 
2111 West Walnut Hill Lane 
Irving, TX 75060 
Tel: (214) 659-4111 

Hamilton Avnet Electronics 
8750 Westpark 
Houston, TX 77063 
Tel: (713) 975-3515 

Schweber Electronics Corp. 
4202 Beltway, 

Dallas, TX 75234 
Tel: (214) 661-5010 

Schweber Electronics Corp. 
10625 Richmond Ste. 100 
Houston, TX 77042 
Tel: (713) 784-3600 

Sterling Electronics, Inc. 
2335A Kramer Lane, Suite A 
Austin, TX 78758 
Tel: (512) 836-1341 

Sterling Electronics, Inc. 

1 1090 Stemmons Freeway 
(Stemmons at Southwell) 
Dallas, TX 75229 
Tel; (214) 243-1600 

Sterling Electronics, Inc. 

4201 Southwest Freeway 
Houston, TX 77027 
Tel: (713) 627-9800 

Trevino Electronics, Inc. 

2874 Walnut Hill Lane 
Dallas, TX 75229 
Tel: (214) 358-2418 

Utah Hamilton Avnet Electronics 

1585 West 2100 South 
Salt Lake City, UT 84119 
Tel: (801)972-2800 

Washington Hamilton Avnet Electronics 

14212 N.E. 21st Street 
Bellevue, WA 98005 
Tel: (206) 746-8750 

Robert E. Priebe Company 
2211 5th Avenue 
Seattle, WA 98121 
Tel: (206) 682-8242 


Wisconsin 


Venezuela 


West Indies 


West Germany 


Yugoslavia 


RCA Manufacturers’ Representatives 


U.S. 


Arizona 


Florida 


Thom Luke Sales, Inc. Missouri 

2940 North 67th Place, Suite B 
Scottsdale, AZ 85251 
Tel: (602) 941-1901 

G. F. Bohman Associates 
130 North Park Avenue 
Apopka, FL 32703 
Tel: (305) 886-1882 


Kebco Washington 

75 Worthington Drive, Suite 
101, Maryland Heights, MO 
63043 

Tel: (314) 576-4111 


Wyle Distribution Group 
1750 132nd Avenue, N.E. 
Bellevue, WA 98005 
Tel: (206) 453-8300 

Arrow Electronics, Inc. 

430 West Rawson Avenue 
Oak Creek, WI 53154 

Tel: (414) 764-6600 

Hamilton Avnet Electronics 
2975 South Moorland Road 
New Berlin, WI 53151 

Tel; (414) 784-4510 

Taylor Electric Company 
1000 W. Donges Bay Road 
Mequon, WI 53092 

Tel: (414) 241-4321 

Dinaradio, C.A. 

Calle Madrid Entre Nueva 
York y Carolina, Quinta Tana 
Las Mercedes 107, Caracas 

Tele-Cuba, S.A. 

Av. Este O, No. 164, Ferrenquin 
a la Cruz, La Candelaria, 
Caracas 

P. Benavides, P., S.R.L. 

Avilanes a Rio 

Edificio Rio Caribe, Local 9 

La Candelaria, Caracas 

Da Costa and Musson Ltd. 

Post Office Box 103, General 
Post Office, Barbados 

Alfred Neye 
Enatechnik GmbH 
Schillerstrasse 14, 

2085 Quickborn 
Tel: 04106/6121 

Gustav Beck K.G. 

Eltersdorfer Strasse 7, 

8500 Nurnberg 15 

Tel: 0911/34961-66 

Elkose GmbH 
Bahnhofstrasse 44, 

7141 Moglingen 

Tel: 07141/4871 

Sasco GmbH 

Hermann-Oberth-Strasse 16 

8011 Putzbrunn bei Munchen 
Tel: 089/46111 

Spoerle Electronic KG 
Otto-Hahn-Strasse 13, 

6072 Dreieich bei Frankfurt 

Tel: 06103/3041 

Avtotehna 

P.O. Box 593, Titova 36-XI 
Ljubljana 61000 

Tel: 317 044 


Western Technical Sales, Inc. 

P.O. Box 3923, Bellevue, WA 
98009 

Tel: (206) 641-3900 
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